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Oklahoma 
builds to last...with 


“DEEP-STRENGTH” 
Asphalt pavement 


* Hot-mixed—hot-laid Asphalt 
base promises outstanding 
service life. 

* Design overcomes problems 
of plastic subsoil and short 


aggregate supply. 


Down in Oklahoma, they’ve just com- 
pleted a beauty ... anew Deep-Strength 
Asphalt pavement that includes many 
features of The Asphalt Institute’s Ad- 
vanced Design Criteria. 

And it won’t be the last. That’s for sure. 

Just take a look at the construction 
(right) and cross section (below). Notice 
that precepts of new Deep-Strength 
Asphalt design are incorporated... heavy- 
duty Asphalt concrete surface course... 
heavy-duty Asphalt base... Asphalt 
primed subbase . . . wide double-sealed 
Asphalt shoulders (on Asphalt base) ... 
heavy compaction . . . good drainage. 

When designed like this — for Deep- 
Strength ... Asphalt pavements will 
carry the heaviest traffic loads without 
distress ... with minimum maintenance 


cost. Witness the New Jersey Turnpike. 
Witness also Deep-Strength Asphalt city 
pavements built more than 60 years ago 
and still in service. 


Save money, too 


Surprising as it seems at first glance, 
modern low«maintenance, Deep-Strength 
Asphalt pavements often cost less to 
build than Asphalt pavements designed 
to other standards. That’s because the 
Advanced Design Criteria permit inex- 
pensive Asphalt base to be substituted, 
within limits, for the more expensive 
Asphalt concrete surfacing. And also be- 
cause total pavement thickness can often 
be reduced by several inches. 


New Handbook 


Now on the presses is a new edition of 
The Asphalt Handbook. It incorporates 
all the Advanced Design Criteria for 
highways implied by the term Deep- 
Strength Asphalt Construction. Copies 
soon will be available at The Asphalt 
Institute office serving your area. 


DEPRESSED MEDIANS ASSIST FREE DRAINING. Note also the Asphalt shoulder construction. These two measures alone can substantia 
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Letters to the Hditor 


Interesting Issue... 
Dear Editor: 

With your January issue of AMERI- 
CAN ENGINEER, I believe you have hit 
a new “high” in your engineering 
journalistic reporting. To my way of 
thinking there was nothing left to be 
desired by either the young engineer 
or the ol’ timer; i.e., articles of in- 
terest to us all on professional aspects. 

One detail however, if you please; is 
this magazine being sent to all the en- 
gineering college libraries around the 
country? It is a partial waste of good 
effort, producing this magazine, if it 
is not made available to our future 
young engineers. 

Rosert E. Simon, P.E. 
Weymouth, Mass. 
> Editor’s Note: The AF is sent to 
major engineering college libraries 
throughout the country. 
Not Qualified ... 
Dear Editor: 

This is a comment on your recent 
articles, “Why I Like Working for a 
Smaller Company,” and “Why I Like 
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Working for a Larger Company,” by 
Mr. Ault and Mr. Linville, respec- 
tively. 

Admiral Rickover points out, cor- 
rectly, (AMERICAN ENGINEER, Jan., 
1960, p. 20), that an engineer may 
cease to be a professional when he 
managerial position. He 
member of an 


accepts a 
“becomes a admini- 
strative hierarchy.” 

Mr. Ault and Mr. Linville both 
carry the titles of managers. Moreover, 
their articles are sprinkled with plati- 
tudes of the type found in books on 
management. In view of this, I do not 
gentlemen are 


believe that these 


qualified, ethically, to write in this 

journal on the subjects on which they 

have written. 
LAWRENCE FLewinc, P.E. 


Pasadena, Calif. 


Salaries and Registration .. . 


Dear Editor: 

I noted with interest, the item 
“Registered Engineers Rate Higher in 
ITE Salary Survey” in the January is- 
sue. 

It is quite likely that a similar sur- 
vey in other fields of engineering 
would vield similar results. This poses 
the interesting question, “Which is the 
cause and which the effect?” I doubt 
engineers are paid 


that very many 


more than their associates because of 
their 
exception of those jobs where registra- 


registration, with the possible 
tion is a prerequisite to taking respon- 
sible charge of projects. 

Engineers who have taken the 
trouble to obtain registration when it 
their 


is not specifically required for 


job, and especially those who have 
joined NSPE and are active support- 
ers of the Society, are those who recog- 
nize their responsibilities to the pro- 
fession. This awareness and willingness 
to do more than criticize others for 
not helping them cannot help but be 
their work attitude and 
their This, in 


turn, shows up in higher salaries and 


reflected in 
the quality of work. 
advancement in position. 

I hold no brief with engineers who 
complain of low salaries, lack of pro- 
fessional recognition, etc. The chronic 


complainers almost invariably — say 
“Why don’t they do something about 
it?’” My answer is “Who is this “They’ 
you speak of? The only guardian angel 
you and I have is a little fellow named 
‘Me’.” 

It is true that many companies will 


not pay adequate salaries, even to top- 


grade engineers. In this case, the en 
gineer is free to shop around and find 
a company which will give fair pay. 
After all, that company can only pay 
low wages for top help so long as top 
help agrees to work for low wages 
Therefore, by refusing to accept this 
arrangement, our friend helps not 
only himself but everyone who follows 
him in the position. The same is tru¢ 
of “professional recognition.” 

To carry my original thesis a_ bit 
further, I would like to see a survey 
of salaries versus participation in 
church, school and civic activities and 


Would 
bets on whether higher 


in technical societies. anvone 
like to place 
salaries are commanded by engineers 
who unselfishly devote a great deal of 
activities or by those 


time to these 


whose work leaves them no time fot 


outside interests? 


IrvINE A. Hitt, P.I 
Los Angeles, Calif 


‘Wonderful Presentation’... 

Dear Editor: 
Congratulations on the 

AMERICAN ENGINEER. It is a 


January 
sue of the 
wonderful presentation of the unity 
proposition and _— situation, —whicl 
should 70 a long wavs toward tt 
“unity” into “harmony.” 
PAUL B 
York, Pa. 


Moc RI 


Construction Contracts... 
Dear Editor: 
The letter from 


January 


Alfred H. Saml 
issue, quoting 
Irwin H. Such 


completely in line with the ideas 


in you 
editorial in Steel by 


by the writer for many years in cor 


nection with construction contracts 


The costs incurred by bidders on 


major construction projects are sub 


reflected in 


stantial and necessarily are 
higher prices for the work. It is simple 
mathematics: 

len contractors compete successfull 
for ten projects at an average construc 
tion cost of y dollars, including profit 


I 


each having spent x dollars on ea 


t 


project. In each case the cost y mi 
include ten x if the contractors aré 
to make their expected profit. If thes 


million dollar 


are projects in the 
examination of the site and 
all of the local laws, ordinances (and 
politicians) may well cost each bidder 
$10,000. With ten bidders, this means 
an added cost of $100,000 which must 


be made up on this or other projects 


range, the 


If on other projects, the bidding cost 
on those must be prorated to the on 
in point, so here is, say, a ten per cent 
added expense. 

Further, not all of the cost and 


gamble of preparing bids is necessary 


(Continued on page 55) 
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= “KIhis Month” 





It is a rare man who, on occasion, does not in a mood of reflection say a silent 
prayer for a teacher or teachers who in the distant past imbued him with knowledge 
and spirit and direction. Then how disturbing it is to learn that today we are los- 
ing too many of these dedicated and learned men from the ranks of engineering edu- 
cation. Read "The Quality of Our Engineering Teaching" for an eye-opener on what is 


presently happening. Page 19. 

The "merger" of engineering and construction is almost a professional problem and 
for this reason we are pleased to print "A Cooperative Venture: Engineering and 
Construction" by one of Stone & Webster's top engineering executives. Page 26. 

"An AE Photo Story" begins on page 31. We tell the interesting story of the Na- 
tional Science Foundation, mostly by camera. 











And on page 33, the last of three articles on "The Meaning of Your Profession" by 
Vice Admiral H. G. Rickover. If you haven't read the first two installments carried 
in our January and February issues, do so now and then finish with Part III. 








Other short pieces—easy to read—spotlight surveying in Alaska (page 35); more on 
nuclear reactor research in Britain (page 39), and an educator's look at the technician 


problem (page 41). 


In the news sections "This Month:" 


General. Page 6. EJC, ASHRAE, and AIEE name new officers for 1960-61. In other 
news, the Census Bureau requests accuracy by engineers, and an Engineers' Week 
proclamation is signed in New Jersey. 





Consulting. An outstanding story wherein a Louisiana architect is found negligent 
in a court decision, page 8. And on page 10 the headlines read: Consultants Required 
on Postal Construction, Consulting Group Elects B. H. Tatlow President, Commerce 
Dept. Asks Raise of Per Diem, and Canadian Engineers Condemn Seal MisuSe. 





Education. A careful review of the recent Endicott Report on "Trends in the Em- 
ployment of College and University Graduates in Business" points to the need for 
more engineering graduates and higher starting salaries. Page ll. 


Government. The lead story deals with a new proposal to revise the Federal Classi- 
fication Act to enable the Government to better compete in the recruitment of engi- 
neers and Scientists. Page 12. Other stories are on a new bill in the House to 
change a Navy Bureau of Ship's engineer-architect requirement, and on Representative 
Overton Brooks’ proposal to bring leading engineers and scientists to Washington 
every two years for an exchange of ideas. 

















Industry. Page 15. In a four-day seminar at Harvard University, the AFL-CIO made 
it clear that they are planning for engineering unions. In another story, technical 
employees have come in for a new definition by the NLRB. 








Registration. Engineers in Worcester County, Massachusetts, have been warned to 
heed the State's new registration law. In a news Story out of Milwaukee comes the 
happy report that the Milwaukee Common Council has granted pay raises of $25 a month 
to all city engineers who are college graduates and registered engineers. All on 


Editor 








March 1960 





sy General News 





Engineering Groups Elect 
New Officers for 1960-61 


Iwo major engineering organizations—EJC and ASHRAE~—have an- 
nounced the election of new presidents, while AIEE has listed its nom- 


inees for 1960-61. 


Augustus Bb. Kinzel, vice presi- 
dent-research, Union Carbide Cor- 


poration, and Cecil Boling, presi- 
dent of Dunham-Bush, Inc., have 
been elected 1960 president and 
vice president respectively, of En- 
gineers Joint Council. 

Daniel D. Wile became presi- 
dent of the American Society of 
Heating, Refrigerating and Air- 
Conditioning Engineers at its 
semi-annual meeting in Dallas in 
February. Mr. Wile is vice presi- 
dent and chief engineer of Recold 
Corporation. 

The nomination of Clarence H. 
Linder, vice president and group 
executive, Electric Utility Group of 
the General Electric Company, to 
be 1960-61 president of the Ameri- 
can Institute of Electrical Engi- 


neers was announced at the winter 
meeting of the Institute last 
month. 

Nominated as vice presidents 
were: Clair E. Gaylord, Buffalo, 
N.Y.; Robert T. Weil, Jr., New 
York, N.Y.; Fred W. Bush, Mil- 
waukee, Wis.; Sim C. Wright, 
Oklahoma City, Okla.; Henry A. 
Carlberg, Richland, Wash.; Adolph 
W. Rauth, Jackson, Mich.; Walter 
Criley, Nashville, Tenn., and Paul 
G. Wallace, Dallas, Tex. 

Nominated as directors were: 
Robert B. Gear, Chicago, IIL; 
Charles TIT. Hatcher, New York, 
N. Y., and Cullen T. Pearce, Phila- 
delphia, Pa. 

W. R. Clark, Philadelphia, Pa., 


Was nominated as treasurer. 





GOVERNOR ROBERT B. MEYNER of New Jersey signs an Engineers’ Week 
proclamation for the 1960 observance in his State. Seated, left, is Edward 
B. Kirby, West Orange, president of the New Jersey SPE, and Frank G. 
Manning, right, Jersey City, first vice president. Other New Jersey SPE 
officers standing are, I|.-r.: Warren C. Stadden, Roselle, chairman, public 
relations; Charles V. Bonhag, Glen Rock, second vice president; Charles 
J. Dodge, Trenton, executive director, and Vincent S. Wagner, Trenton, 


secretary-treasurer. 


Census Bureau Requests 
Accuracy by Engineers 


In order to obtain accurate sta 
tistical data on engineering man 
power, the U.S. Bureau of the 
Census has requested the coopera 
tion of NSPE members in filling 
out the Decennial Census question 
naire. 

The Bureau has asked that each 
occupational entry give a complet 
and precise job titlke—two words in 
most cases. Some examples could 
enginee} 


be: chemical process; 


electrical engineer—design, and 


metallurgical engineer—appraisal 
“We are most happy to cooperate 
with the Census Bureau in this im 
portant project,” National Society 
President Harold A. Mosher stated 
“and I hope that all professional! 
engineers assist them by providing 


all necessary information.” 
The Census will start in April. 
(See “Thoughts on 


Profe ssional 


ism,” page 45.) 





EW Roundup... 


A nation-wide roundup of 
National Engineers’ Week pro- 
grams will be carried in the 
April AMERICAN’ ENGINEER. 
The article will feature photo- 
graphs and descriptions of lo- 
cal and state projects held dur- 
ing the 1960 Week, which was 
observed February 21-27. 











Engineers Reject Union 
At Westinghouse Plant 


Professional employees of West 
inghouse Electric in Athens, Geo 
gia, recently voted 32 to 7 against 
union representation by the Fed- 
eration of Westinghouse Independ 
ent Salaried Unions. In a separate 
clerical and 


vote, the salaried 


technical employees voted against 


the same union, 34 to 32. 
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Architect Found Negligent 


In Louisiana Court Decision 


e Failed to Obtain Engineering Approval 
e Court Increases Damages to $83,000 


The potential danger in an architect's failure to submit shop drawings 
for the installation of equipment in a domestic hot water system to an 
engineer subcontractor for approval was dramatically described by a 
Louisiana appellate court recently. As a result of the architect's negligence 


in this regard, the appellate court 
increased monetary damages award- 
ed by a lower court against the 
architect in widow 
whose husband was fatally injured 
in an explosion during the testing 
of the boiler. The court of appeal 
raised the damages to $83,000 from 
$58,000. 

A report on the lower court’s 
decision, holding the architect neg- 
ligent for failing to supervise and 
inspect the construction of the hot 
water system, appeared in the Feb- 
ruary, 1959, issue of the AMERICAN 
ENGINEER. The architect’s appeal of 
that ruling resulted in the recent 
decision of the appellate court. 

Briefly, the facts in the case were 
these: A domestic hot water cir- 
culating system was installed in a 
local hospital under a contract be- 
tween the State of Louisiana and a 
general contractor. The plans and 
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specifications for this installation 
were prepared by a firm of regis- 
tered engineers who were retained 
by the project architect to prepare 
all plans and specifications for the 
electrical and mechanical work in- 
volved in the building. The evi- 
dence showed that all details of the 
electrical and mechanical aspects 
of the project were prepared by 
the engineer, submitted to and ap- 
proved by the architect and incor- 
porated into the architect’s general 
plans and specifications for the 
project. 

Prior to the completion of the 
project, and also prior to the in- 
spection and acceptance of the hot 
water installation by the architect, 
the system was fired by employees 
of a plumbing contractor. Approx- 
imately thirty minutes later the 
boiler exploded, fatally scalding a 
plumber’s helper. The widow of 
the deceased then sued the archi- 
tect along with other parties en- 
gaged in work on the 
Court testimony brought out that 


project. 


at the time the boiler was lighted 
no pressure relief valve had been 
installed on the boiler, although 
this item was called for in the 
specifications. 

The lower court found the ar- 
chitect to have been negligent in 
his supervisory responsibilities, but 
absolved the engineer from liabil- 
ity on the ground that since the 
architect retained a portion of the 
fee earned on the mechanical work, 
the over-all responsibility for the 
job remained solely with the archi- 
tect, and no liability could be 


transferred to the consulting engi- 
neer. 

Reviewing the case, the appel- 
late court noted that it is custom- 
ary for a subcontractor who is to 
install mechanical equipment, to 
submit to the engineer for appro\ 
al a ‘‘brochure”’ containing a com 
plete description of all equipment 
plus shop drawings. This the sub 
contractor did through the archi- 
tect, but the engineer disapproved 
brochure afte 
were 


a second stating 
that no 
from the first submittal to which 
he had cited certain exceptions. 
No further 
mitted to the engineer, although 
a third was approved by the archi- 


corrections made 


brochures were sub 


cOct. 
The appellate court predicated 
the architect’s liability upon two 
basic acts of negligence: 
(1) The 


and properly supervise installation 


failure to adequat ly 


of the domestic hot water system 

(2) The approval of the plumb 
ing subcontractor’s brochure de 
spite two prior disapprovals ther 
of by the consulting engineer. 

It was conceded by all parties 
that no pressure relief valve or 
relief 
placed on the boiler of the hot 


temperature control was 


water system as called for in the 


specifications, and the absence of 


these valves made. the explosion 


inevitable. However, the court 


re 


MeetinEes 
of Nrote 


American Society of Civil Engi- 
neers—National Conventior Mar 
7-11 Jung Hotel New Orlea 
Louisiana 


American Railway Engineering 
Association—Annual Meeting, Mar 
14-16 Sherman Hotel & 
Illinois 


arc 


American Concrete Institute—A 
nual Convention, March 14-17, Cor 
modcre Hotel, New York, New York 


National Association of Corrosion 
Engineers Annual Conference 
March 14-18, Memorial Auditor Y 
Dallas, Texas 

American Power Conference—An- 
nual Conference, March 29-31, Sher- 
man Hotel, Chicago, Illinois 
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pointed out that “it was the duty 
of the architect, either personally 
or through the consulting engi: 
neer, to exercise such control and 
supervision of the system that its 
construction and completion ful- 
filled the contract plans and spec- 
ifications.” 

The court further declared that 
the architect’s testimony that he 
was not aware the system was be- 
ing installed and that he did not 
inspect the system during installa- 
tion or after completion amounts 
to “such gross laxity, indifference 
and inattention to an assumed ob- 
ligation” as to constitute negli- 
gence on his part. “The terms and 
conditions of the architect’s con- 
tract with the Building Authority 
clearly imposed upon the architect 
the obligation of supervising in- 
stallation of all 
heating facilities. Employment of 
the engineer as required by the 


plumbing and 


terms of the contract between the 
architect and the Building Author- 
ity did not relieve the architect of 
the burden of supervision since the 
nature of the engineer’s relation- 
ship to the architect was, unde 
the circumstances herein’ shown, 
essentially that of an agent to 
whom had been delegated a duty 
primarily undertaken by the archi 
tect as principal.” 

Concerning the architect’s ap- 
proval of the third brochure afte1 
the engineer had disapproved the 
first two submitted, the court said, 
“We wish to point out the testi- 
mony of the architect clearly shows 
approval of brochures is the duty 
of the engineer because the archi- 
tect is not as well informed as the 
engineer regarding such technical 
installations. Despite an admitted 
lack of knowledge regarding such 
matters, the record establishes it 
was the architect and not the en- 
gineer who approved the brochure 
which Vince [the 
plumbing subcontractor] made the 
installation. The negligence of the 
architect in the respects shown was 


pursuant to 


a proximate cause of the accident 
rendering the architect liable in 
damages to plaintiff.” 

With respect to the engineer, 
the court found that the plaintiff 
could not establish any actionable 
negligence in her claim that the 
engineer failed to indicate desired 
piping details on the blueprint 
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plans and had failed to provide 
adequate supervision. “Regarding 
the former, we find that failure to 
set forth a proposed method of 
connecting the component parts of 
the domestic hot water system was 
not a proximate cause of the acci- 
dent since all witnesses conceded 
the cause of 
Vince’s failure to install a pressure 
relief valve on the system. With re- 
spect to supervision, the engineer 
is exonerated from negligence be- 
cause the terms of his contract ob- 
ligated him to inspect the system 
only when advised of its final com- 
pletion or otherwise requested by 
the architect. The record clearly 
establishes the engineer was neve1 


the explosion was 


advised of the completion of the 
system and had not been requested 
by the architect to make any in- 
spection whatsoever.” 

In answer to a contention raised 
by the architect, the court pointed 
out that customary practices in the 
engineering and architectural pro- 
fessions could not serve to elimi- 
nate liability. The architect had 
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maintained that failure to super- 
vise the installation of such a de- 
vice was not negligence since it is 
customary in the professions to 
make only periodic 
and according to the usual and 
ordinary 
and engineering, no inspection was 
called for until the system was 
complete and the subcontractor re- 
quested final inspection. “The an 
swer to this argument on behalf of 
the architect is simple and funda 
mental,” the court said. “Custom 
cannot prevail in the face of posi 
tive law and conduct constituting 


inspec tions 


practice of architecture 


the proximate cause of injury of 
one toward whom a duty of care 
is owed which renders the wrong- 
doer liable in damages to the in- 
jured party, irrespective of whethe1 
such conduct is in accord with ac- 
cepted standards and procedure in 
any given profession or profes 
sions. 

\lthough the manufacturers of 
the equipment involved — were 
joined as defendants, the 
ruled that the evidence failed to 


court 
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show negligence on their part. As 
for the plumbing subcontractor, 
the court found the record to be 
“replete with evidence of gross, in- 
excusable negligence, but this can 
be of little comfort to the defend- 
ant architect. * * * It is basic law 
that one whose negligence com- 
bines with that of another to cause 
injury cannot plead the negligence 
of such other as a defense to an 
action by the injured party.” 

A concurring opinion by Judge 
Tate placed great emphasis upon 
the architect’s failure to submit to 
the engineer the third set of shop 
drawings prepared by the plumb- 
ing' subcontractor after two earlier 
submissions had been disapproved 
by the engineer for various inade- 
quacies. Judge Tate pointed out 
that the architect admitted that in- 
spection and approval of shop 
drawings for water-heating instal- 
lations fall within the competency 
of the engineer and not the archi- 
tect, and that he, the architect, was 
totally incompetent to determine 
whether a_ water-heating system 
was safe or adequate. 

“It was thus the function of the 
engineer to check the plumbing 
and heating brochures, and to re- 
quire that the equipment therein 
specified comply with the specifi- 
cations and with the needs of 
sound engineering; by both of 
which standards, as the engineer 
alone was competent to determine, 
a pressure-relief valve was required. 
In blindly approving Vince’s bro- 
chure without submitting it to the 
engineer, the architect was greatly 
negligent in his duty of inspec- 
tion.” 

Judge Tate further added that 
“the requirement that trained en- 
gineers check the shop drawings of 
equipment to be used, to assure its 
compliance with the specifications, 
was designed to avoid such mis- 
takes as Vince's fatal reliance upon 
the temperature-relief valve to per- 
form the function of a pressure- 
relief valve. If, as required by the 
contract as well as by reasonable 
prudence, the architects had sub- 
mitted Vince’s shop drawings to 
the engineer, the absence of a pres- 
sure-relief valve for the hot water 
system should have been discov- 
ered and the present accident 
avoided. I therefore think that the 
grossly negligent failure of the ar- 
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chitects to require engineering ap- 
proval of Vince’s shop drawings 
was a direct, proximate cause of 
Vince’s failure to install a pressure- 
relief valve and of the consequent 
fatal explosion.” (Day v. National- 
U.S. Radiator Corp., Court of Ap- 
peal, First Circuit, Louisiana.) 


Consultants Required 
On Postal Construction 


A recent Post Office Department 
publication on construction re- 
quirements for leased postal facili- 
ties prescribes the use of consult- 
ing engineers and _ architects. 
Where local, county, or state laws, 
regulations or ordinances require 
the services of a registered engi- 
neer or architect to prepare plans 
and specifications the regulation 
states, the bidder must comply. 

In any event, the Post Office 
adds, the bidder “is encouraged to 
procure the services of a competent 
architect or engineer in all in- 
stances.”” Regional offices of the 
Department will have final author- 
ity in applying the requirement. 

The complete bidders’ instruc- 
tions, (POD Publication 39, Sept. 
1, 1959), may be obtained from 
the Government Printing Office. 


Consulting Group Elects 
B. H. Tatlow President 


Richard H. Tatlow III, president 
of Abbott, Markt & Company, 
New York, N.Y., has been elected 
president of the American Insti- 
tute of Consulting Engineers, it 
has been announced. 

Others elected as members of 
the Governing Council are: John 
G. Frost, partner, Wiggs, Walford, 
Frost & Lindsay, Montreal, 
Canada; Ray E. Lawrence, part- 
ner, Black & Veatch, Kansas City, 
Mo., and Gilbert I. Ross, partner, 
Ross & Company, New York, N.Y. 

Announcement was also made 
of two new vice presidents of the 
Institute—Gerald T. McCarthy, 
partner, Tippets - Abbett - McCar- 
thy-Stratton, New York, N.Y., and 
Harold M. Lewis, also of New York 
City. 


Commerce Dept. Asks 
Raise of Per Diem 


The Secretary of Commerce has 
requested authority to increase 
from $50 to $100 the per diem rate 
which can be paid experts and con- 
sultants performing intermittent 
services for the Department. The 
present $50 rate is set by annual 
appropriation measures, but the 
Secretary has proposed a statutory 
authorization of $100. 

To justify his request, the Secre- 
tary told Congress that while the 
$50 per diem limitation was sufh- 
cient in years past, “increasing dif- 
ficulty has been experienced in ob- 
taining the services of individuals 
who are truly qualified as experts 
because of the fact that such indi- 
viduals in private employment now 
receive compensation at rates sub- 
stantially in excess of the $50 per 
diem ($13,000 per annum) rate 
available for serving the Govern- 
ment. In numerous instances the 
experts whose services are desired 
receive twice as much as the maxi 
mum Government rate, or more. 
As a the Department is 
handicapped procut 


result, 
severely in 
services of 


ing the experts and 


consultants.” 


Canadian Engineers 
Condemn Seal Misuse 


One of the most common viola 
tions of the Canadian Engineer’s 
Code of Ethics, according to the 
British Columbia Professtonal En- 
gineer, is the improper use of the 
professional engineer's seal. 

The specific 
to occurs most often when an engi- 
neer is asked to check a certain 
element in a set of plans, such as 
structural design, and applies the 
seal to the plans upon finding this 
element satisfactory. This is, how- 


violation referred 


ever, a violation of the Code of 
Ethics. 

The applicable section of the 
Canadian Code states the seal is to 
be used only on those specifications 
and plans actually prepared by or 
under the direct supervision of 
the engineer himself. The Code 
makes it clear that the seal of a 
professional engineer indicates his 
responsibility for the entire set olf 
plans rather than a certain seg- 
ment. 
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Endicott Report Indicates 
More Grads, Higher Salaries 


Sizeable increases both in number of engineering graduates needed and 
in starting salaries paid are indicated by the fourteenth annual Endicott 
Report on “Trends in the Employment of College and University Gradu- 
ates in Business and Industry,” prepared by Frank S. Endicott, director of 


placement, Northwestern Univer- 
sity. 

Companies surveyed indicate they 
will need 19 per cent more gradu- 
ates, both engineers and nonen- 
gineers, than they did in 1959. The 
202 medium-to-large companies 
questioned say they will need 7,396 
engineers and 9,863 nonengineers 
for a total of 17,259. The 1959 total 
was 14,511, of which 6,212 were en- 
gincers. 

Starting salaries are 
pected to increase, with the engi 


again €x- 


neering graduate getting about $80 
more per month than his nontech- 
The engineer can 
$515, as 


nical colleague. 
expect to start at about 
against $489 in 1959, 


eral business trainees will only get 


while gen 


about $424, an increase of $13 ove 
the previous year. In last year’s re 
port, however, Endicott pointed 
out that engineering graduates lose 
their salary advantage within five 
to ten years of graduation. 

In anticipation of the greater 
competition for the 1960 gradu- 
ates, almost half of the polled com- 
they would include 
more campuses this year in thei 
compa- 


panies said 


recruiting drives. Of 205 
nies reporting, ninty-eight intend 
to visit more colleges, sixty-eight 
plan to contact the same number, 
and only thirty-nine will go to 
fewer. 

On the other hand, many firms 
said they have had trouble lately 
in persuading graduates to leave 
their native distant 
jobs. In a recent “career carnival” 
at Michigan State University, many 
industrial recruiters said they 
would concentrate more intensively 
on colleges located near their busi- 
nesses, and would actually contact 


regions for 


March 1960 


fewer colleges than 
They noted that colleges drawing 
body from 


previously. 


student 
turned out 
travel 


most of then 
nearby 
graduates willing to 
did the more “cosmopolitan” uni- 
line with the “inten 


areas fewe! 


than 


versities. In 


sive” approach, some companies 
said they would start their recruit- 
ing programs earlier this year than 
in the past. Some said they would 
commitments by 


trv for student 


March or April instead of waiting 
until June. 

The Endicott Report also covers 
the problem of turnover among 
newly employed graduates. The 
reasons given for leaving show that 
the dissatisfied graduates felt they 
were in the wrong business, were 
not challenged by thir jobs, wanted 
more pay, or preferred to live else- 
where. To remedy this, the report 
suggests more careful screening of 
applicants, more challenging and 
interesting assignments, and more 
personal recognition. 

When listing the shortcomings of 
newly graduates, the 
complaints of employers dovetailed 


employed 


closely with those of the gradu 
ates. The employers said the new 
men expect too much too soon, do 
not like training 
ments, lack specific personal goals, 


understand the busi 


routine assien 
and do not 


ness world. 
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Proposal Is Made to Revise 


Federal Classification Act 


A five-point proposal for revising the Federal Classification Act to im- 
prove the Government’s competitive position in the recruitment and re- 
tention of adequate numbers of qualified engineers and scientists has been 
made by NSPE to the House Committee on Post Office and Civil Service. 


Committee Chairman Tom Mur- 
ray has described the Society’s 
recommendations as “avery 
thoughtful and constructive ap- 
proach to one of the serious prob- 
lems encountered in our current 
study of the Federal classified pay 
system and related salary laws.” 

The guiding principles recom- 
mended to the Committee in a let- 
ter from NSPE Executive Director 
Paul H. Robbins were: 


1. The establishment of proce- 
dures vesting authority in agency 
heads, if practical, to set starting 
rates of pay for engineers and sci- 
entists at a level which competi- 
tively compares with the then-pre- 
vailing starting rates in industry 
and other fields. 


2. Recognition of the excep- 
tionally high demand for certain 
categories of engineers and _ sci- 
entists, particularly in new and 
highly-specialized fields, and the 
establishment of salary levels which 
acknowledge the critical need for 
their talent and which compare 
competitively with salaries they 
could expect in nongovernmental 
employment. 


3. The establishment of proce- 
dures for quickly, efficiently and 
effectively adjusting salaries for en- 
gineers and scientists as nongov- 
ernmental comparable 
employees change. 


rates for 


t. Development of a program 
for rewarding outstanding ability, 
merit, job performance and _ re- 
sponsibility through adequate 
salary adjustments. 


5. Elimination of the artificial 
distinction between the “super- 
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grades” —GS-16, 17 and 18—and the 
other fifteen grades of the General 
Schedule, and the removal of statu- 
tory limitations on the number of 
such positions. 

The National Society indicated 
its support for a salary system at- 
tuned to changing market condi- 
tions so that Federal salaries could 
be adjusted promptly and_ effec- 
tively. It further declared that the 
adoption of a meaningful and ef- 
fective “flexible” salary system for 
Federal classified employees will 
“materially and significantly aid 
in solving the Government’s recur- 
ring problems with respect to en- 
gineering and scientific personnel,” 
and “is absolutely essential if the 
Government is to achieve a perma- 
nent, lasting solution.” 

The Society called for the speedy 
introduction and passage of legis- 
lation along the lines of its pro- 


posal. 

















“I lost my breakfast on the take- 
off, but after that it wasn’t so bad.” 


Bill Passed on Engineer- 
Architect Requirement 


The House of Representatives 
has passed a bill which would re- 
move the present statutory r¢ 
quirement that the deputy chiel 
of the Navy’s Bureau of Ships be 
specially qualified and experienced 
in naval engineering if the chief of 
the Bureau is specially qualified 
and experienced in naval archi 
tecture, and vice versa. The pres 
ent law was adopted in 1940 when 
the Bureau was established so that 
both naval engineers and 
architects under its 
would have equal opportunity fo1 
appointment to the two top posi 
tions in the Bureau. 


Ihe Navy asked Congress to 
eliminate the requirement that the 
chief and deputy chief be of op 


naval 


jul isdic tion 


posite qualifications because the 
technically trained officers now un 
der the jurisdiction of the Bureau 
are basically a homogeneous group, 
and “it is difficult to distinguish 
an architect from an engineer ex 
cept for the most expert design 
specialists.” The Navy further 
characterized the present requir 
ment as an unnecessary restriction 
in the selection of these officers and 
‘‘an obstacle to the best utilization 
of Engineering Duty Officers.” 


The bill would require only that 
the chief and deputy chief of the 
Bureau be detailed from. officers 
who are specially qualified and ex 
perienced in naval engineering o1 
naval architecture. (H.R. 9464 
and H. Rept. No. 1208) 


House Committee Sets 
Up Special Forum 


House Committee 
Astronautics has re 


The 
Science and 
cently announced a plan to bring 
a dozen outstanding engineers and 
scientists to Washington once 01 
twice a year where they could ex 
change theories and ideas. In an 
nouncing this “forum” 
Committee Chairman 


(Continued on page 14) 


program, 
Overton 
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registration. 


FILL OUT AND MAIL THE COUPON BELOW WITHOUT DELAY! 


National Society of Professional Engineers 
, ; 2029 K Street, N. W. 
tional Section you will be Washington 6, D. C. 


As a participant in the Func- 


placed on the mailing list to Please enroll me as a Participant in the Functional Section for 
’ =“ Engineers in Government Practice and place my name on the 
receive periodic reports, news- mailing list for all reports, bulletins, newsletters and other items 


; : of interest to engineers in Government. 
letters and other information 9 
Participation is limited to NSPE members. 


on current developments perti- 
| am a member of State Society 


nent to the interests of engi- 
oe Name of Department or Agency 
neers in government practice where employed: 
and the armed forces. Position Title: 
Name (print) 


Street 








ORIGINAL 
&@ GENUINE 








Withstood 3389 hr. Gov't. salt spray test—23 years 
field exposure. Eliminates bolts and rivets, specify for 
pipe joints, Galv., structures, tanks, ducts, cold stor- 
age and packing plants, drains. washers, towers, steel 
bldgs., repairing skips. GALV-WELD PRODUCTS, 
Dept. AE-3, P. 0. Box 1303, Bradenton, Florida. 


(Circle 5 in Readers’ Service Dept.) 





GOVERNMENT 


(Continued from page 12) 


Brooks of Louisiana declared, ““We 
shall provide for these men of 
science a forum in which they can 
speak out to the world on the prob- 
lems that face it in basic and ap- 
plied science, in space technology 
and space exploration. 

“It is unfortunately true that too 
many times scientists with impor- 
tant ideas that would help advance 
the interests of the United States 
and mankind in general have been 
unable to find anyone to listen to 
them. Theirs have been, on too 
many occasions, voices in the wil- 
derness.”’ 


Controversy Over College 


Housing Loan Program 


Sharp differences of opinion 
have been voiced within recent 
weeks over the merits of the pres- 
ent college housing loan program, 
with some Senators urging an ex- 
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pansion in funds and the President 
recommending in his Budget mes- 
sage that the program be termi- 
nated. 

Instead of the present program, 
the President recommended en- 
actment of a bill he sent to Con- 
gress last year, known as the “‘Col- 
lege Facilities Act of 1959” which 
would permit the Commissioner of 
Education to guarantee $1 billion 
in bonds issued by private colleges 
and universities to obtain money 
with which to construct housing, 
academic buildings or related fa- 
cilities. In addition, the Eisenhow- 
er program would authorize Feder- 
al grants to pay twenty-five per cent 
of the principal on $2 billion in 
bonds issued by both private and 
publicly supported educational in- 
stitutions. ““This program,” the 
President said, “would provide aid 
on a much broader basis, and re- 
sult in the construction of much 
larger total amounts of college fa- 
cilities per dollar of Federal ex- 
penditures, than the present more 
limited college housing loan pro- 
gram which should be allowed to 
expire.” 

However, two weeks after the 
Budget message, Senators J. W. 
Fulbright of Arkansas and John J. 
Sparkman of Alabama jointly in- 
troduced a bill to increase by $500 
million the authority of the Hous- 
ing and Home Finance Agency to 
make college housing loans. Ac- 
cording to Senator Fulbright, the 
present revolving fund of $1.175 
billion is exhausted, and _ the 
HHFA has now pending loan ap- 
plications from 126 colleges aggre- 
gating about $150 million. (S. 
2950) 

Although in favor of the Presi- 
dent’s bill, Senator Jacob Javits of 
New York has introduced an 
emergency, stop-gap measure which 
would provide an additional $250 
million for college housing loans. 
In a statement made on the Senate 
floor, Senator Javits said a college 
housing loan program “cannot be 
scrapped in this critical era when 
American youth must equip itself 
to meet the demands of U.S. world 
leadership and the challenge of the 
space age. Only new loan funds 
made available promptly can help 
keep college doors wide and _ prop- 
erly open in the years ahead.” (S. 
2911) 


Bill Introduced to Amend 
Federal Highway Act 


Morgan M. 
intro- 


Representative 
Moulder of Missouri has 
duced a bill to amend the Federal! 
Highway Act by requiring surveys, 
plans, specifications, and estimates 
for each proposed project to in- 
clude provisions for alternate con- 
struction by Portland Cement con- 
crete and asphaltic concrete of 
comparable design. 

According to the proposal, all 
plans and specifications for pro- 
posed projects on the Federal 
Highway System submitted for ap- 
proval would have to provide for 
alternate construction, and _ con- 
tracts for such construction would 
be awarded upon the acceptance 
of alternate bids in accordance 
with the lowest bid price. (H.R. 
9586) 





I'm walking 
on 
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Just had my annual medical check- 
up. (Smart move.) I’m making out 
a check to the American Cancer 
Society, right now—that’s a smart 
move, too. 
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AFL-CIO Four-Day Seminar 
Plans Engineering Unions 


A growing concern by industrial unions over the decreasing percentage 


of production and maintenance workers in industry 


as compared with 


the growing and largely nonunion percentage of engineers prompted a 
recent four-day seminar at Harvard University entitled, “Collective Bar- 


gaining Problems of Prolessional 
and Technical Workers.” Spon- 
sored by the Industrial Union De- 
partment, AFL-CIO, the mecting 
was attended by representatives of 
eight AFL-CIO and two independ- 
ent unions, with speakers includ- 
ing sociologists, educators, union 
staff members, and one manage- 
ment spokesman. 

An example of the problem was 
given of a chemical company 
which had decreased its produc- 
tion workforce by four per cent 
from 1946 to 1956, while increas- 
ing its professional and_ scientific 
employees by 40 per cent, its statl 
of technicians by 45 per cent, and 
its managerial and administrative 
personnel by 35 per cent. 

Many union representatives 
present felt this trend was accen- 
tuated by the present NLRB policy 
of excluding technical employees 
from voting units upon request of 
either party. It was said this en- 
couraged employers to “carve out” 
technical groups prior to NLRB 
elections, thereby robbing unions 
of workers properly belonging in 
production and maintenance units. 

The AFL-CIO official summary 
said there was general agreement 
that organized labor will have to 
change its traditional approaches 
if it is to succeed in organizing pro- 
fessionals. While in the — past, 
unions have stressed strict senior- 
ity, group solidarity, and emotional 
appeals, it was felt that engineers 
would favor programs allowing for 
professional recognition, individ- 
ual advancement, and the oppor- 
tunity to conduct scientific research 
free of interfer- 
ence. 

The unions felt that 
strongest bargaining point was the 


nonprofessional 


their 
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“inevitability” of tensions between 
professionals and the “profit-mak- 
ing bureaucracy” employing them. 
It was stated that these tensions 
could only be removed by union- 


ism. 


Another factor in engineers’ 
resistance to unions was said to be 
the present ught labor market fon 
professionals. The seminar con- 
cluded that the loosening of this 
market will salaries and 


working conditions to deteriorate 


cause 


and force engineers to organize in 
self-protection. 


Technical Employees 
‘Defined’ by NLRB 


In three recent decisions the 
NLRB has shed light on the ques 
tion of how they will apply the 
criteria for definition of technical 
employees as outlined in the Lit- 
ton Industries of Maryland case of 
December 16, 1959. 

In the Litton case, the Board 
said it would not apply the term 
technical employee ‘“mechanistical- 
ly,” but would limit it to those who 
“.. . do work which is affirmative- 
ly shown by the record to be of a 
technical nature involving the use 
of independent judgment and re- 
quiring the exercise of specialized 
training usually acquired in col 
leges or technical 
through special courses.” 

e In the first of three cases, in 


schools oO! 


volving the Minneapolis-Honey- 
well Co. and the International 
Union of Electrical, Radio and 
Machine Workers, AFL-CIO, the 


Board held that in four of the 





PGEEA Affiliates With MSPE 


Ee ceca 


4, 


The petition for affiliation of the Pittsfield General Electric Engineers 
Association with the Berkshire Chapter of the Massachusetts SPE is 
accepted by MSPE President Walter J. Kreske (second from right). The 
petition was unanimously approved by the MSPE board of directors at 
its January meeting in Framingham. PGEEA will now affiliate with MSPE 
as a functional group in industry. Presenting the petition to Mr. Kreske is 


PGEEA President William A. Wooldridge. 


Left to right are: James W. 


Simpson, PGEEA vice president; Mr. Wooldridge; John P. Ellis, president, 
Berkshire Chapter; Mr. Kreske, and William J. Degnan, MSPE chairman 
of functional groups and a member of the MSPE board of directors. 
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ee 


IF CONSTANT STEAM LOAD MUST BE MAIN- 
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uion; built-in safety controls. May be mounted in multiple units to provide for 


the largest steam requirements—without the inefficiency of idling larger single 


boilers as demand slackens. 


send for free literature: 


SSSHSSSHSSSSSSSSSSSSSSSSSSSSHSHHSSHSSSSHSSSESSHSSSSSHSHSHESHSSHHSSHESESSSHSSSESSCESEEEEEE 


80 E. Jackson Blvd., Chicago 4, Ill. 


Please rush me your free bulletins on 
Modulatic Water Tube Boilers. 


0 2 ee eee ee a ee 
a 
FIRM__ 
ADDRESS___ 
CiTY, ZONE, STATE____ 


VAPOR HEATING CORPORATION, Dept. 39-C 


SSSSSSSSHOSSSSSSSHSHSSSSHSSSSESHESSHSSSSHSSSSSEHSEHSSSSSSeSeseeeseseseeeaseeseeesese 


Our requirements are: 
BHP REQUIRED_ 
SAFETY VALVE SETTING 
MINIMUM STEAM LOAD 
MAX. STEAM LOAD 
STEAM PRESSURE 

TYPE OF FUEL 


| 
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seven job classifications in dispute 
the met the 
standards for technical employees 
and with 
the production employees in the 


workers involved 


would not be included 


voting unit. These employees 


included instrument builders, ce 
sign technicians, engineering te 
ers, and design draftsmen. In 
four of the held 


be technical, the employees were 


classifications 


required to use independent judg 


ment in their work, and in three 


of the four, two years of technical 


school study were required. In th 


fourth category, involving dralts 


men, only one year of technical 


training was required, but in the 
the Board their 
dependent 


view ol use of in 


judgment and _ close 


OIneceers 


cooperation with design ens 


entitled them to be considered 
technical employees. 
In all 


found to be 


three of the classificati 
nontechnical, in 
mechanical 
stock cribs, 


the lack 


indepe ndent 


ing those in the 


materials lab, and 


deciding factors were 
requirements for 
| 


judgment and technical school 


training, even when employ 
worked closely with engineers. 

e In the case of Dit-Mco, 
of Kansas City, the Interna 
tional Association of Machinists, 
that six 


should be 


Inc °9 


and 


test-out 


ex( luded 


the Board found 
technicians 
from the production and mainte 
nance voting unit. Here again, the 


basis for the decision were techni 


cal school education and use of 
independent judgment. 

e The last of the three decisions 
held that model makers at 
Westinghouse Electric Corpora- 
tion’s Meter Division (Newark, 
N.J.) did not quailfy as technical 
employees and should not be repre- 
sented by the Federation of West- 

Independent — Salaried 
The makers, cur- 
members of the Interna- 
Electrical Work- 
ers, were held comparable to in- 
strument makers and tool and dic 
makers in the production unit in 
that they 
have technical 
and exercised independent 


seven 


inghouse 
Unions. model 
rently 


tional Union of 


were not required to 


academic training, 
judg 
ment only in designing the tools 
used for construction of — the 
models. The Board held the 
FWISU is the “traditional 


representative” of such employces. 


not 
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Engineers Urged to Pay Heed 


To Registration Law in Mass. 


William T. Buckley, district attorney of Worcester County, has become 
the first major law enforcement official in the State of Massachusetts to 
issue a public warning to all nonregistered engineers and would-be engi- 


neers to pay heed to the mandatory requirements of the Engineers Regis- 


tration Law passed by the Massa- 
chusetts Legislature a little over a 
year ago. 

His statement, which was later 
given to the press, came in a letter 
to Richard H. Merritt, president 
of the Central Massachusetts Chap- 
ter of the MSPE praising the 
Chapter and the State organiza- 
tion for its work in “apprising en- 
gineers, those connected with en- 
gineering and the public at large,” 
of the Professional Engineers Reg- 
istration Law. 

“The law,” Mr. Buckley’s state- 
ment read, 
registration as a Professional En- 
gineer of any person who practices 
engineering or represents himself 
to be a professional engineer in 
any way, whether by verbal claim, 
letterhead, 
implies 
through the use of some other title 
that he is a Professional Engineer. 


“specifically requires 


sign, advertisement, 


cards or otherwise, or 


“Any person not duly registered 
as a Professional Engineer who ac- 
cepts an appointment as City En- 
gineer or Town Engineer for any 
city or town is in violation of the 
law. Any person not duly regis- 
tered as a Professional Enginee 
who holds himself out 
perform, or who does perform any 
engineering service or work or any 
other professional desig- 
nated by the practitioner or recog- 
nized by educational authorities as 


as able to 


service 


engineering is in violation of the 
law and is subject to prosecution 
by the Attorney General or Dis- 
trict Attorney.” 





Use AE’s Readers’ 
Service Department— 
See Page 58! 
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Refresher Course Given 
At Griffiss A.F. Base 

To encourage engineers to be- 
come licensed and registered in 
New York State, Janis A. Liepins 
is conducting an informal college 
refresher course for engineers, both 
military and civilian, employed at 
Grifhiss Air Rome, 
N. Y. 


This course is strictly on a volun- 


Force Base, 


tary basis and is conducted twice 
weekly after duty 
hours at no cost to the government 


immediately 


or to the students. 


Milwaukee Gives Raises 
To Registered Engineers 


In a_ recent move _ boosting 
registration, the Milwaukee Com- 
mon Council voted to give an ex- 
tra $25 per month to city engineers 
who are college graduates and 
registered as engineers. 


According to the Milwaukee 
Engineer, the increase was in ad- 
dition to a four per cent across 
the board raise for city employees, 
and was opposed by Robert C. 
Garnier, city personnel director, 
who said the engineers deserved 
the extra salary no more than hun- 
dreds of other city employees in 
the higher brackets. 


In voting the bonus, the Coun- 
cil Finance Committee reversed its 
previous stand which held that the 
engineers should not receive the 
$25 unless other higher range em- 
ployees were also rewarded. 





Engineering Refresher Course 


An engineering problern is worked out on the blackboard by Pat Kotary, 
left, under the supervision of Janis A. Liepins, center, who is conducting 
an engineering refresher course at Griffiss Air Force Base. Mr. Liepins or- 
ganized the course in October and conducts the course strictly on a volun- 
tary basis. Looking on is Lt. Col. Byron R. Fowell, GAFB civil engineer. Mr. 
Liepins is employed at Griffiss AFB as a general engineer, civil-architec- 


tural. (See story above.) 
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IELD CORRECTIONS ... 


HERE’S HOW BORDEN FLOOR GRATING CUTS COSTLY F 
insures correct dimensions, fit, and placement... 


1. A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the 
size and shape of the grating area—how grating clears all obstructions. 


2. Each finished panel is carefully checked for accuracy of dimensions. 
3. Each panel is plainly marked with its number to insure quick, easy installation. 


4. The entire platform is laid out on our shop floor. Over-all dimensions and obstruction openings are checked 
against shop drawings. 


5. Erection diagram showing panel mark numbers is supplied for field installation. 


BORDEN METAL PRODUCTS CO. 





Write today for FREE 16-page catalog 
showing all basic types of grating; more Gentlemen: 
than 30 dimensional drawings of sub- Please send me NEW 1960 BORDEN Catalog 
types; eight safe load tables for steel 

and aluminum grating. 


BORDEN METAL PRODUCTS CO.! <orr2r sons 


“Greatest name in gratings’ 


953 GREEN LANE Elizabeth 2-6410 ELIZABETH, N.J. | City and State 
Plants at: UNION, N.J.; LEEDS, ALA.; CONROE, TEX.; BEETON, ONT 
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fe merican 


—Ssmcfcimeer 


NGINEERING curricula and edu- 

cation in general have under- 

gone an almost microscopic 
study in the post-Sputnik era. 
Quantity, quality, methods, and 
the like have been the subjects of 
an almost endless stream of surveys 
and analyses. 

But, what of the engineering 
faculties? The engineering schools 
of the nation can hardly be ex- 
pected to keep up with the bur- 
geoning demands of technological 
change if they are not provided 
with teachers of sufficient quantity 
and quality. 

Are these schools getting then 
necessary share of the country’s 
top engineering brains? Engineers 
and educators will not agree on all 
facets of 
doubt that the quality of engineer- 
ing instruction holds the key to 
providing the nation with a con- 
tinuous supply of top-grade engi- 
neers. 

Certainly, the nation’s univer- 


the question, but few 


sities and colleges face tremendous 
retaining their 
attracting new 


competition in 
faculties and = in 
high-caliber personnel to the teach- 
ing profession. Industry offers at- 
tractive lures—particularly in the 
area of  salaries—which many 
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THE QUALITY 
OF OUR ENGINEERING 
TEACHING 


Fewer Doctorates by Far Stay in Teaching in 
Engineering Than in Any Other Field——Why? 


would-be teachers find hard to ig- 
nore. Outside of the realm of mon- 
etary gain, industry has other big 
advantages, some of them realistic, 
others depending on 
the individual’s viewpoint. Some 


unrealistic 


look upon industrial careers as an 
opportunity to make immediate 
and tangible contributions in en- 
gineering. There are others who 
feel, rightly or wrongly, that the 
engineer in industry has a certain 
prestige factor that is lacking in an 
academic career. 

The technological explosion of 
recent years hasn't made the prob- 
lem any easier. Engineers with 
graduate 
fields of knowledge—a group many 


believe is badly needed in the col- 


degrees in specialized 


leges—are in higher demand than 
ever by industry. 

In a recent report, the National 
Education Association cited the 
failure of engineering doctorates 
to enter the college teaching field 
as a “cause of special concern.” 
Only about a third of the students 
receiving doctorate degrees in en- 
gineering from 1956 to 1958 went 
into college teaching, the NEA re- 
port said. This, the report noted, 
is considerably lower than a 44.5 
per cent average for all fields. 


The NEA survey also revealed 
that during a five-year period from 
1953-1954 to 1958-1959 only about 
one in seven new teachers in en- 
gineering held the highest degree, 
while more than forty per cent 
entered college teaching without 
the benefit of advanced study to 
the level of a master’s degree. 

The NEA report puts emphasis 
on academic achievements in the 
teacher supply. 
This, in the minds of some engi 


analysis of the 


neers, is a shortcoming of the su 
vey in that it fails to take into 
practical 
perience of some of the engineering 
professors. Others will argue that 


account industrial ex 


many 
clally those at the freshman and 
sophomore levels, don’t necessarily 


engineering subjects, espe 


require a doctorate. 

“T think it is a shame to discout 
age a good teacher from joining an 
engineering faculty simply becaus 
he hasn’t a doctorate,” one engi 
neer told the AMERICAN ENGINEER 
“What we need, particularly at th 
freshman and sophomore levels, 
are teachers who will stimulate 
their students; 
per se don’t make good teachers.” 

This school of thought can gain 
a certain amount of support from 


doctor's degrees 
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ONLY ONE-QUARTER OF THE NEW COLLEGE TEACHERS 
HAVE EARNED DOCTOR’S DEGREES 


31.4% 














23.8% 














TOTAL NEW 
STAFF IN 
1953-54 1953-54 


the fact that the total number of 
engineering doctorates is still rela- 
tively low in this country. Prior to 
World War II there was little de- 
mand for graduate study in engi- 
neering and consequently few can- 
didates for the doctorates; it has 
only been in recent years that 
necessity for graduate study has be- 


come evident. 


Even those who tend to downgrade 
the value of the doctorate as a cri- 
teria for faculty evaluation con- 
cede that a certain number of these 
graduate degrees are necessary [o1 
balanced staffs. This apparently is 
becoming more and more true as 
complexities of engineering sciences 
grow. 

And the NEA report raises a 
serious question as to whether the 
engineering schools are getting a 
sufhicient number of these new doc- 
torates. 

Many engineering educators ap- 
pear to agree with the NEA’s 
theorv that the doctorate is a very 
important necessity on an_ engi- 
necring staff. Gordon S. Brown, 
dean of the School of Engineering 
at Massachusetts Institute of Tech- 
nology, says that it is a consensus 
of his colleagues at MIT that a 
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NEW NEW NEW 
IN IN IN 
1956-57 


1954-55 1955-56 


doctor’s degree in engineering o1 
applied science is a “requisite for 
first-rate competence as a teacher 
of modern engineering.” 

At New York University’s Col 
lege of Engineering, Dean John R 
Ragazzini told the AMERICAN EN- 
GINEER that he did not anticipate 
employing any engineering pro- 
fessors who do not have doctoral 
degrees. The only exceptions, Dean 
Ragazzini said, would be junior 
staff members who are actually 
working toward their doctoral de- 
grees at NYU or neighboring insti 
tutions. Any position from assistant 
professor and upwards at NYU ca 
ries the doctorate requirement. 

Georgia Institute of Technology 
reports that about forty per cent 
of its new personnel added to its 
engineering staff in the past three 
vears has doctorates. Most of the 
remainder are pursuing graduat 
work at this time. 

“T think it would be highly de 
sirable to have a much larger pro 
portion of our engineering teach- 
ers with doctor's degrees provided 
this could be done without sacrific- 
ing other desirable qualities,” J. 
W. Mason, dean of Georgia Tech, 


said. 


NEW NEW 
IN IN 
1957-58 1958-59 


—Chart courtesy of NEA 

Dean Mason said he _ belli 
that the great bulk of engineering 
teachers should have had a reaso1 
able contact with industry at some 
stage in their development 
should keep continuously in 
with the practice of the 
sion. 

In addition these men 
be people with an ability to 


and a desire to teach untort 
ately, not ll Ph.D.’s have 


Mason 


mented. “{t is my personal op! 


qualities, Dean 
In cngmMmecering and science 

have tended to overemphasiz 
lM portance ol doctor’s degrees 


P 
research LHLLICN and lonore 


very desirable attribute of goo 


teaching ability.’ 

At nearby Auburn Universit: 
Dean Fred H 
somewhat 

It is mv belief that a stafl 
should be well balanced betwee! 


men with academic qualification 


Pumphrey 


conclusions 


similat 


and men with professional experi 
ence,” he commented. 

California Institute of Tech 
nology at Pasadena is one of the 
nation’s pioneers in providing 
graduate study for engineers. The 


comments of the chairman olf 
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Division of Engineering, F. C. 
Lindvall, are particularly  signifi- 
cant: 
“Without 
lor graduate study in engineering 
will continue to increase despite 
the present unde) 
graduate enrollment because ol 


question enrollment 


decrease in 


rising professional standards and 
the needs for greater skills and 
sophistication of modern engineer- 
ing practice. Faculties for gradu- 
ate instruction in the future will 
include more and 
who themselves have had gradu- 
ate work and the research experi- 
ence which are a necessary part ol 


more people 


good graduate education. Also the 
number of students per teacher is 
smaller in graduate work which 
creates a demand for teachers at 
the graduate level which increases 
more rapidly than the number of 
students enrolled. It seems quit 
clear that the best way to get good 
people into engineering teaching 
is through graduate education in 
engineering with or without ir 
dustrial experience as seems appro 
priate.” 


Som of the deans contacted by the 
\MERICAN ENGINEER expressed out 


Many educators fear that industry, with its relatively high salaries, is 
drawing top personnel away from teaching careers. At the same time 
industry is dependent on the engineering schools to 

continue to turn out a high-caliber supply of 


which the students graduating five 
to ten years hence will need in or- 
der to cope with rising levels of 
technical effort.” 

At NYU, Dean Ragazzini viewed 
the problem this way: 

“The quality of present engi- 
neering professors is not entirely 


satisfactory since there are many 


Will engineering classrooms of tomorrow be empty for lack of enough 
engineering teachers? Many educators believe more of engineering’s top 
talent must be encouraged to take up teaching as a career to ensure a 
continuing supply of well-trained engineers. 


right concern over the present level 
of quality on a nation-wide basis. 
“I would say that in the entire 
national picture the present qual- 
ity of engineering teachers is not 
adequate,” California Tech’s Lind- 
vall commented. “Much upgrading 
is necessary and many new teachers 
are needed to provide the education 
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who are on our faculties who came 
up from an era when the scientific 
and mathematical requirements 
were not too severe. New staff 
members generally are of satisfac- 
tory quality.” 

Dean Brown of the MIT School 
of Engineering says his school is 
conscientiously attempting to de- 


professional manpower. 


velop young people with the do 


tor’s degree and encourage them 
to enter engineering teaching. H« 
said a recent check of the records 
for the past decade indicated that 
between forty and fifty per 

of the doctoral graduates 
departments had entered 


aS a Career. 


George Washington Universi 
at Washington, D. C., is an ex 
ample of schools which have seen 
a rapid increase in the number ol! 
doctorates on their engineering 
staffs in recent vears. George Wash 
ington’s engineering dean, M. A 
Mason, says that his engineering 


staff had onlv one doctorate eight 
years ago, but now nearly one-hall 
of the staff holds the degree. Di 
Mason believes the quality of eng! 
neering faculties generally is going 
up around the nation. 


The problem of obtaining and 
retaining top-grade faculties is ob 
viously a many-faceted one. Sal 
aries, undoubtedly, are at the core 
of the situation. But, there are 
other considerations like the avail- 
ability of good research facilities, 
climate and academic 
apparently 
social attitudes, 


academic 
freedom that 
heavily. General 
too, are important. Many feel onc 
the public decides to hold educa 
tion and educators in higher esteem 
that much of the problem of at 
tracting top men will be alleviated. 
Low salaries, this group contends, 


weigh 
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Many deans of engineering feel their staffs should experience. Salary differentials often make it difficult 
be balanced between professors with straight aca- for engineering schools to compete with industry for 
demic backgrounds and those with some industrial this personnel. 


are plain indications of the public’s ‘During my recruiting experi- of-fact, most of them are 
attitude toward education. ence, I became convinced that to accept a somewhat lower 

At the request of the AMERICAN many of the Ph.D.’s who are now in teaching than in industry; but 
ENGINEER, Auburn’s Dean Pum- going into industry would prefer we have been, in most cases, asking 


»hrey outlined the problem of to remain in teaching if adequate our teachers to accept a salary dil 
) - | } 


teacher-recruitment: salaries were available. As a matter- ferential which was unjust. 


“It is certainly true that salary 


he only handicap in ob 


is not t 
taining a_ well-qualified teaching 
staff. They must be given assur 


; x ance of an « ortunity for profes 

Per Cent of New Teachers with Doctor's Degrees tg di ie de | va 
Five-Year challenge if they are to be at 

1953-54 1958-59 Change tracted. This will usually require 

ST research programs which will con 
Engineering 15.9 a) a as tinue to develop their capabilities 


Agriculture 34.9 30.1 — 4.8 


Business and Commerce 21.4 11.4 tO cation in the professional pres 
Education 36.5 30.8 ey They must also be treated on 
Law 17.4 —14.4 campus as professional men of hi; 


Physical Sciences 44.3 — 87 standing. When these items 

Biological Sciences ; 49 — 5.2 well-being are taken care of on 

college campus, there should 

z little difficulty in recruiting 
Per Cent of New Teachers with Less Than Master’s Degrees aes” 

Five-Year NYU’s Dean Ragazzini_ believe 
1953-54 1958-59 Change that if we are to increase the a 
tual available supply of enginee 


ing educators that there is need fon 


and their opportunities for publi 


Engineering 45.5 42.9 
Agriculture v2.) 32.9 
Business and Commerce 15.9 16.7 
Education 7.6 12.7 


¢ 


Law 40.9 50.0 
Physical Sciences 14 17.2 
Biological Sciences 5.6 8.9 


foundation or governmental sup 
port of salaries in order to matcl 
the opportunities in industry. 

Cavirornta Trecn’s Lindvall als 


believes that some financial h 
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FROM — 
WASHINGTON 


MILTON F. LUNCH, 
N.S.P.E.’s Legislative Counsel 








The President’s long-pending National Goals Commission has now 
been established, although it is doubtful that the group will be able to 
report before the close of the current Administration. Henry Wriston, 

: former president of Brown University, is the chairman, with forme1 
National Goals Secretary of the Army Frank Pace, now board chairman of General Dy 
a namics Co., as vice chairman. The engineering-scientific community is 
Commission represented by James Killian, president of M.I.T., and former science 
2 adviser to President Eisenhower; James Conant, former president ol 
Established Harvard and a distinguished chemist, and Crawford Greenwalt, presi 
dent of E. I. du Pont de Nemours and Co. The President hopes the 
Commission will “develop a broad outline of coordinated national poli- 

cies and programs for the next decade and longer.” 


Under a new Internal Revenue Service regulation, dues and other 
payments to an organization which engages in “substantial” activity to <a Internal Revenue 
influence legislation may not be deductible in full. In such cases, IRS 
says, deduction will be allowed only for the portion of the dues or other Issues Ruling 


payments which the taxpayer can clearly establish is attributable to 

activities other than the influencing of legislation. The application of On Deduction 
the “substantial” test will be on a case-by-case basis, with no official defi- 

nition of the key word. 


Meanwhile, two recent court decisions shed some light on the question 
of the tax-exempt status of organizations with respect to legislative activi 
ties. In a case involving the League of Women Voters, the U.S. Court ol 
Claims held that a Federal tax on a bequest was properly assessed be 
cause the League’s activities, even though educational. had the purpose of 
influencing legislators on public questions. The minority argued that gen 
Court Decisions }& eral educational work for the ultimate purpose of influencing legislation 
was not for a selfish group purpose and therefore should not be construed 
On Tax Status as being outside the law’s exemption for bequests to organizations 
In a New York case involving the same point, the U.S. Court of \p 
Of Organizations peals (2nd Circuit) decided that bequests to three bar associations were 
not subject to the tax because the majo} portion of the legislative work 
involved “is of a technical nature” and expressed in reports of experts 
This type of legislative activity also “avoided questions which . . . turn 
largely on economic or political decisions. These activities serve no sell 
ish purpose of the legal profession—rather thev constitute % expert's 
effort to improve the law in technical and non-controversial areas.” 


It is freely predicted that the first Presidential veto of the current 
congressional session will be on a bill, passed by both houses, to nearly <@ Veto Water 
double Federal outlays for construction of community sewage disposal 
plants to curb water pollution. As passed, the bill would increase from Pollution Bill? 
$500 million to $900 million the Federal contribution to municipalities 
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on the basis of the Federal Government putting up thirty per cent of 
the cost. The President wants to eliminate the entire program, but Con- 
gress has been putting up about $45 million a year. The new bill would 
also increase the year-by-year grants from the present ceiling of $50 mil- 
lion to $90 million, and would raise the present $250,000 limit on any 
one project to $450,000. If the veto develops, there is a fair chance that 
it will be overridden. 


hotly debated legislative issue, the President is adamant 


of Federal funds to help pay the 
school teachers. He stated at a recent news conterenc« 


In anothei 
salaries of 
that if the 
Government got into that area it would have to figure out the correct 
every councilman and all other local officials. “And I 
Federal 
\ Senate-passed bill includes Federal aid for 


against the use public 


Feck ral 


pay for can't 


President Against 
Federal Aid 


imagine anvthing worse for the Government to be into,” he 


added. teachers’ salaries 


but the House version is not expected to go along on this point. Thx 
pending House bill, approved by a subcommittee and by House majority 


To Education 


leaders, provides $325 million annually fon 
Senate bill calls fon 
vears. Under the House version, states would match Federal grants on a 


three vears for school con 


struction. The S917 million annually for thre 


90-50 basis in the third vear, but no matching would be required the 


first two vears 


The Blatnik Subcommittee of the House Public Works Committee 
opened its study of the interstate highway program with testimony on 
the clearance of bridges with respect to national defense requirements. 
The initial testimony disclosed that it took from 1957 to late 1959 for 
the Bureau of Public Roads and the military agencies to confer on the 
clearance problem. A 14-foot vertical clearance 
the interstate system was authorized by Congress in 1956. Military agen- 
cies later decided they would need a 17-foot clearance to meet problems 
involved in hauling modern missiles over the highways. Within recent 
weeks the Bureau of Public Roads raised the clearance heights from four- 
teen to sixteen feet. Meanwhile, more than 8,000 bridges on the inter- 
state highway system have been built under the old standards. 


< House Committee 


was established when 


Hears Testimony 


On Bridge Clearances 


Richard L. Neuberger of wants the industry 


to install a device to reduce automobile-caused ain pollution on all new 


Senator Oregon auto 
cars, starting in 1961. He has objected to an industry plan to offer the 
devices on an optional basis, except on cars for sale in California on 
which the device will be standard equipment. The disagreement may 
become a national legislative issue. The Automobile Manufacturers As 


Wants Auto Industry }& 


sociation says the device is tailored to the California smog problem 


To Install Anti-Air 


Pollution Device 


But Sen. Neuberger says that experts estimate the cost of installing the 
device on the assembly line could be “less than $1.” Rep. Kenneth A. 
Roberts of Alabama, chairman of a House Health and Safety Subcom 
mittee, has invited auto manufacturers to give testimony on why. the 
device should not be standard equipment. The exhaust device destroys 
feeding “blowby’—the mixture of air and 


unburned hydrocarbons by 


raw gasoline that slips into the crankcase past the piston rings—back into 


The Public 


reduces the discharge of hydrocarbons, but not those hydrocai 


the engine. Health Service savs it believes the device signifi 
cantly 


bons that are suspected cancer-producers. 
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HERE might be a dispute about how many model 
engineers there are, but California can certainly 
claim at least one. 

She is Ethlyn Ann Hansen, P. E., of San Rafael, Cal 
ifornia. Full time, Miss Hansen is an associate enginee 
in the Trafhe Department of the San Francisco office 
of the California State Division of Highways. In hei 
spare time, the pretty blonde engineer occasional], 
performs as a fashion model. 

Planning highways and bridges and = modeling 
clothes may seem an unusual combination for an en 
vineer, but Miss Hansen is used to the unusual. She 
is the only woman to graduate from the Civil Engi 
necring Department of the University of Utah. Shi 
was clected president of the Marin Chapter of th 
California Society of Professional Engineers in De 
cember, 1958, to become what Is believed to be the 
first woman to head a local chapter 

Miss Hansen says she took up modeling as an outlet 
for her femininity. “I wanted to establish a balance in 
my life to offset the man’s world of the job.’ She took 
courses at San Francisco’s House of Charm at night to 
learn the art of poise, makeup, and the other neces 
sities of modeling. ‘Today, her duties give little time 
for modeling, but she still lists it among her hobbies. 

However, engineering has always been her first love. 
\fter graduation from the University of Utah in 1951, 
she joined the California State Division of Highways 
in the Plannng Department at San Francisco. She 
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Professional Profiles 


Attractive Ethlyn Ann Hansen, P.E., is employed by the 
Traffic Department, California State Division of Highways. 




















worked there for eighteen months before transferring 
to a design section which included work on all phases 
of projects costing from $5,000 to $120,000. In Sep 
tember, 1953, she was assigned to the construction dé 
partment and named office engineer on the recon 
struction of the Marin approach to the Golden Gat 
Bridge, a $6 million project which took two and one 
half years to complete. Later she was appointed 
inspector for utility relocation and installation, ele 


cal items and fence and concrete curb work 


1 
} 


Marin approach to the Richmond-San Rafael b 
She is now in the Trafhe Department as an ass 
engineer in San Francisco. 

She became a charter member of the Marin ¢ 
of CSPE in October, 1957, and served as the chapter’s 
finance chairman for one year. She was elected presi 
dent in 1958 and re-elected to a new term whi¢ 
nires in June of this year. She is also a member of 
Institute of Traffic Engineers and is in charge ol 
en's activities for the Western Section Convent 
be held in San Francisco in July. 

In addition to her professional work, Miss Hansen 
has also found time to be active in civic affairs and was 
recently named to the board of directors of the San 
Rafael General Hospital Foundation. 

While attending the University of Utah, she was a 
member of Chi Epsilon and was historian for the Stu 
dent Chapter of ASCE. Her parents are Mr. and Mrs 
Lawrence Hansen of Salt Lake City. 
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STAFF CONTROL 


ORGANIZATION CHART 


ENGINEERING DEPT. 
FOR STEAM POWER STATION DESIGN 


STONE @ WEBSTER ENGINEERING CORPORATION 


MH AVAILABLE FOR CONSULTATION AS REQUIRED 
Tt PROJECT ENGINEER AND COORDINATOR 


A Cooperative Venture: 


ngineering and Construction 


Three general categories may be ment by tl ient for eng 


By used to clefine tion fall into two get 
J. J. NILAND, P.E. 


the engineering or- ind construe 


ganization’s role in engineered con eral classifications—cost plus 


struction: centage fee (or cost plus fixed 
] 


Assistant Engineering Manager, . 
1 ta Eng ermg Manage) e Engineering only. In_ this and fixed price lump sum 
Stone at é bste 


Engineering Coo p. 


method the client usually lets con- For construction, there is a 


struction to a general contractor, possible arrangement whereby 


1 


who, in turn, may employ many prices are fixed, such as dollars 


subcontractors. cubic vard of concrete, and th 


ANY variable factors ente e Engineering plus management total payment is determined b 


into the organization of of construction. Here the engineers final total of units actually pla 


an engineered  construc- provide over-all coordination, direc- It is not the intention here 
discuss the relative merits of an) 


tion project. As a result, a great tion and supervision, and the actual 


variety of methods are in use. In of these arrangements but rather to 


construction is performed by nu- 


merous subcontractors. point out their pervasive influence 


general, they mav be classified by 


considering two major variables: e Engineering plus construction. on how engineering and construc 


tion are managed. For example, if 


(1) the extent to which the engi- 


neering organization — participates 
in the construction, and (2) the 
contractual relations between cli- 
ent and 


termining the basis of payment of 


engineer-constructor de- 


the latter’s costs and fees. 
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In a fully “integrated”’ project, the 


engineers undertake construction 
by force account; that is, employing 
their own field labor for a major 
portion of the work, using subcon- 
tractors Only for specialties. 


Different arrangements for pay- 


the integrated engineering plus 
construction method and the lump- 
sum payment arrangement art 
combined, the so-called “turn-key” 
project is obtained, in which the 
under- 


engineering organization 
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takes for a fixed price to deliver a 
complete installation. 

There are two requirements af- 
fecting engineering that follow 
from such an arrangement: (1) 
The engineers must be prepared to 
provide a integrated 
service, including all aspects of en- 
gineering, purchasing, construction 
and preliminary operation. (2) For 
the protection of both parties, the 
engineers must proceed with the 
design exactly as described in their 
incorporating — client’s 
after negotiating 


completely 


proposal, 
changes only 
“extras.” 
Again, if the engineers perform 
engineering only, with 
tion by a general contractor on a 
lump-sum basis, it follows that all 
drawings and specifications must be 
ready at the same time, in order to 
take bids on a presumably correct 
work. Changes 
again involve “‘extra.”’ Construction 


construc- 


scope of would 
can not begin until engineering is 
substantially complete. 


Ix public-utility work performed by 
Stone & Webster Engineering 
Corporation, the typical project 
consists of an integrated design and 
construction under- 
taken on an agency basis. The en- 
gineer-constructor is in all matters 
the client’s agent, with complete 


assignment, 


identity of interests. Costs are for 
the client’s account and a single fee 
covers both engineering and con- 
struction. From this it follows that: 

(a) The client has control of 
the project, to whatever extent he 
may elect, in all of its stages. 

(b) Engineering and construc- 
tion may be closely scheduled, with 
construction beginning very short- 
ly after the project is authorized. 

(c) Early completion dates are 
possible, and much emphasis_ is 
placed on this since only after the 
unit starts producing does the cli- 
ent’s investment start to pay a re- 
turn. 

These considerations establish 
the scope of the engineer’s task, and 
the background against which it is 
performed. 

Examination of some of the 
managerial problems involved in 


planning such a project can be 
facilitated by reference to a_par- 
ticular project. The third unit of 
the Salem Harbor Power Station of 
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the New England Power Company 


shown in Fig. 2 was selected as 


representative of good modern 
practice. 

The New England Power Com- 
member of the New 


England Electric System. So also is 


pany is a 


the New England Power Service 
Company, an organization — that 
performs engineering and construc- 
tion management for member com- 
panies. 

On the Salem Harbor project, 
Stone & Webster was selected to 
work closely with the Service Com- 
pany. The engineering was divided 
between the two organizations and 
Stone & Webster provided direc- 
tion, coordination and supervision 
of construction. 

The division of effort required 
careful delineation of procedures 
since the arrangement was not a 
typical one for either company. 

Stone & Webster’s share of the 
engineering was as follows: 

Mechanically. Steam and_feed- 
water-cycle analysis and recommen- 
dation, preparation of equipment 
specifications and recommendations 
for selection of all major equip- 
ment, (except for the general serv- 
ice and coal-handlit 


1g systems) de- 


sign of all major 
including high-pressure, 
and extraction steam, plus boile1 


piping systems, 


reheat, 


feed and condensate lines. 
Electrically. All power distribu 
tion and wiring within the station 
from the 2300 and 440-volt switch- 
gear inward, turbine and 
controls and_ interlocks, 
lighting and preparation of specifi- 


boiler 


station 


cations for the low-voltage 
ment. 
Structurally. 
tural steel and turbine support. 
Fig. 1 shows the organizational 
setup on a typical Stone & Webster 
power-plant project. The Engineer- 
ing Department 
functional lines, with all mechani- 


equip- 


J0ilerhouse = struc- 


is organized on 


cal engineers reporting to the chief 
mechanical engineer, and similarly 
in other divisions. The dotted lines 
represent the relationships of the 
various individual engineers in the 
different divisions who are assigned 
to the particular project. 

One engineer is selected as the 
project engineer and given respon- 
sibility for the satisfactory coordi- 
nation of engineering and for the 
total cost, with the exception of 
field-incurred costs controlled pri- 
marily by the construction depart- 


This air view of the Salem Harbor Station of the New England Electric 
System showing the outline of Unit +3 symbolizes the planning concept 
involved in the design and construction of generating facilities. 
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ment. On steam power-plant proj- 
ects, this is usually the mechanical 
engineer. The electrical, structural 
and building service engineers do 
not report to him but to their 
respective division chiefs. 

Basically, the relation between 
engineers is one of cooperation on 
a horizontal level. In rare cases 
where a difference of opinion oc- 
curs between the project engineer 
and an engineer from another divi- 
sion, the project engineer’s decision 
is usually accepted. If it is not, he 
has recourse to his division chief 
who, in most cases, will resolve the 
disagreement with the head of the 
other divisions. If agreement should 
not be reached at this level, the 
division chiefs, in turn, may bring 
their problem to the engineering 
manager. It might be added that 
this is almost never necessary. 


Tus seemingly loose definition of 
the project engineer's authority 
works extremely well in practice. 
This is a typical example of those 
cases where an “organization chart” 
enthusiast can be led astray by 
thinking in terms of lines on the 
chart. The real organization con- 
sists of an ingrained philosophy, in 
this case a long tradition of co- 
operation between individuals and 
divisions. 

The Design Division, which pro- 
duces the design drawings, is also 
organized on functional lines into 
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mechanical electrical 
squads, etc. Administratively, the 
squad leaders report to the chief 
design engineer rather than to the 
project engineer, although they re- 
ceive technical direction from their 


squads, 


respective engineers. 

The division of effort between 
the New England Power Service 
Company and Stone & Webster on 
the Salem Harbor project made it 
desirable, as a first step, to draw up 
a special organization chart show- 
ing the relations between the two. 
Statements here refer primarily to 
the problems of the Stone & 
Webster project engineer. It must 
be understood, however, that on 
this particular project his recom- 
mendations were subject to review 


the Salem Harbor plant were deter- 
mined before Stone & Webster’s en- 
gineering-construction services were 
engaged. 

Once the scope and approximate 
timing of a project are understood, 
a conference is held between repre- 
sentatives of the engineering and 
construction departments where a 
tentative construction schedule is 
presented for consideration. This 
schedule is geared to certain key 
dates, such as the desired commer- 
cial operating date and promised 
boiler and 
livery dates. 


turbine-generator de- 


In recent years, in cases where 
the turbine-generator has been 
ordered sufficiently early, the sched- 
ules have hung on the following 
framework: 

1. Operating date. 

2. Time for boiler erection, test 
and preliminary operation. 

3. Time for erection of sufficient 
structural steel to hang boile1 
drum. 

1. Time for delivery of | steel 
from issue of steel drawings correct 
for mill order. 

5. Time for development of suf 
ficiently accurate layouts to permit 
design of structural steel. 

Although this skeleton 
over-all] 


usually 
determines the calendar 
length of the construction sched 
ule, there are obviously many othe 
items to be considered and shown 
in their proper relationship. 

Close coordination between the 
engineers and the construction de- 
partment is required at this point 
Engineering will be most efficient 
if no detailed design is begun with 


a The Emngimeer at Work 


by the New England Power Serv- 
ice Company’s project engineer, 
and decisions were reached jointly. 

Decisions as to where to add 
capacity and how much are arrived 
at after load-growth studies con- 
ducted by the power company, 
sometimes with the assistance of 
outside consultants. Although 
Stone & Webster often is called 
upon to render this type of consult- 
ing service, in the case of the Salem 
Harbor unit, the size of the addi- 
tion, approximately 150,000 kw 
gross capability, and its location at 


out complete information includ 
ing client’s decisions on the many 
basic alternatives that must be con- 
sidered. 


Construction will be most eco- 


nomical if a steady and orderly 
growth in man-hours is maintained 
and shift work and excessive pre- 
mium time can be avoided. This 
means that the bars on the sched- 
ule should be of the proper length 
and not all stacked vertically at the 
right-hand end. 


Once the construction schedule 





has been established, it becomes 
the framework on which all other 
schedules are based. A drawing 
schedule, listing all design draw- 
ings required, is prepared with 
each drawing dated to meet con- 
struction requirements, allowing 
the proper lead time for purchas- 
ing materials. Approximately 850 
drawings were required for the 
Salem Harbor Station. The various 
engi- 


division engineers 


neering schedules showing when 


prepal c 


each specification will be ready and 
indicating the dates on which bids 
will be taken and purchase orders 
placed. All of these schedules are 
issued at monthly intervals show- 
ing the actual 
and measured against the sched- 
uled requirements. 


progress achieved 


At the peak of the engineering 
activity, there may be as many as 
fifty engineers, designers, and 
draftsmen actively 
project such as Salem Harbor. The 


engaged on a 


project engineer is responsible to 
his management for the cost of the 
job insofar as it is affected by en- 
gineering. If he is to discharge this 
responsibility adequately, he must 
be kept informed of the progress 
being made and_ the 


actual costs. 


trends of 


The client’s over-all financing ar- 
rangements are usually based on a 
preliminary estimate. At a_ fairly 
early stage, this is superseded by an 
ofhcial estimate issued bv the Esti- 
mating and Cost Department. Ac- 
companying this estimate is a 
description that defines the scope 
of work in detail. 


Since this estimate is often used 
by the client for determining the 
exact extent of final financing re- 
quired, great care is used in keep- 
ing it up-to-date. 

When a change is requested by 
the client, it is described and a cost 
estimate shown in a supplemental 
“authorized change order.” This 
enables the client to determine 
whether the proposed revision is 
economically justified. Reports of 
status of estimate are issued month- 
ly, showing expenditures 
estimates, segregated by accounts. 


versus 


Expenditures required to com- 
plete the project are re-estimated 
at 3-month intervals, and antici- 
pated total costs compared with the 
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official estimate. In this way, po- 
tential overruns become evident at 
an early date when action may still 
be taken to avert them. 

The cost of the engineering itself 
is usually a small part of the total 
cost, but nevertheless its control is 
properly considered a measure of 
the efficiency of the engineering or- 
ganization. Estimates of the num- 
ber of man-hours required for en- 
gineering and design are prepared 
at the start of the job. 

Monthly 


3, showing per cent of work accom- 


progress reports, Fig. 


plished versus per cent of estimated 
time spent are reviewed by the 


project engineer and the engineer- 


ing manager. The use of machine 
accounting methods makes the 
compilation of such reports rela- 
tively simple, and they perform a 
valuable service in keeping engi- 
neering management in touch with 
the status of all jobs. 

Establishing the basic design of 
a steam-electric power station is 
essentially a process of sifting many 
alternatives, until the best com- 
bination is found. Time and effort 
spent on this phase can pay rich 
dividends in lower total cost of the 
project, more effective performance 
of the facility and thereby lowe) 


cost per unit of production. 


Comparisons of alternate designs 
will be greatly affected by the cli- 
ent’s “fixed charge rate” on the 
sum of amortization charges, inter- 
est on debt, insurance, taxes, and 
desired earnings on equity capital. 

The intended annual 
factor of the unit, and the client’s 
evaluation of how 
added kw of capability is worth, 
will also have considerable influ- 
ence on many of the fundamental 


capacity 


much each 


decisions. 

With these ground rules estab- 
lished, the general design of the 
plant can proceed. An engineering 
and economic study of the various 
feed- 
cycles is undertaken by a 


possible station steam and 
wate} 
group of engineers who specialize 
in this work. Alternative cycles are 
compared and the one most suit- 
able to the particular installation 
in terms of fixed versus operating 
costs is recommended. 

While this work is in progress, 
the engineers cannot lose sight of 
the construction schedule. Specifi- 
cations for long-term delivery items 


must be issued promptly, bids 
taken and analyzed, recommenda- 
tions made to the client and orders 
placed. 
Arrangement drawings of the 


(Continued on page 5 
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INCE World War Il, and 
particularly since the advent 
of the Space Age, the Fed 
taken an in 








eral Government has 




















creasing interest in the develop 











ment of the nation’s engineering 
and scientific capabilities. 

\s part of the realization of the 
government's responsibilities — in 
these important areas, the Congress 

Headquarters of the National Science Foundation is located in 1950 established the National 
in Washington, D. C. From this building, the NSF directs a variety 
of programs, ranging from promotion of engineering and 
scientific education to the support of basic research. Most of 
the NSF activity is in the form of administration of grants to lense; 
institutions and individuals to carry on research throughout the Under this rather imposing and 
broad statement of purpose, the 
NSF today carries on a varicty of 


Science Foundation “to advance 
the national health, prosperity and 
welfare; to secure the national de 
and for other purposes. 


nation. 


programs ranging from promotion 

h of engineering and scientific edu 

An AE P oto Story cation to the support of basic re- 
search. Also included in its mvriad 
of functions are programs for the 
improvement of mathematics and 


One of NSF’s most important functions is the support of various ets 
scientific curricula in high schools, 


teacher institutes which are designed to assist instructors to 
improve their subject-matter knowledge and to keep abreast 
of new developments in their fields. Here a group of teachers 
hears a lecture by Professor Robert S. Wilson, academic director 
of the physics section of the Summer Science Institute at Ripon as the National Radio Astronomy 
College. Observatory now under construc 
tion at Green Bank, West Virginia 

While much of the NSF work is 


directed toward support of basic 


the dissemination of scientific and 
engineering information, as well as 
grants for such major undertakings 


scientific research, engineers and 
the engineering sciences have im 
portant areas ol interest in the 
Foundation program. 

Some of these benefits to the en 
gineering profession come through 
NSF's support of major research 
facilities at universities and col 
leges throughout the country. This 
has included partial financial sup- 
port for nuclear reactor and elec 
tronic computer centers for these 
educational institutions. During 
1959, NSF allocated $12.3 million 
for support of fac ilities for research 


in the mathematical, physical and 


(Continued on page 32) 
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Research... 


A giant reflective piece for the Kitt Peak National 
Observatory in Arizona is shown under construction 
at the Corning Glass Works. The Kitt Observatory is 
one of NSF’s major support projects for research 
facilities. 


Institutes... 





Physics teachers study the principals of pendula 
at a Science Institute sponsored by the NSF at the 
University of Arkansas last year. 
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cience Foundation Sponsors 


portant Engineering Programs 


Experiments... 


Promotion of interest in the sciences is a principal 
job of the National Science Foundation. Here Dr. Her- 
bert Alyea, professor of chemistry at Princeton, con- 
ducts an experiment before an audience at East Ten- 
nessee State College. 


Education... 


SOVIET PHYsics 
JETP 


Translation of foreign engineering and scientific 
documents and journals is another function of the 
NSF. Last year the Foundation participated in the 
translation of more than 70,000 pages of foreign 
material. 
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Above: A listening post for messages from outer space is 
being constructed at Green Bank, West Virginia, under con- 
tract from the NSF. The project, known as the National 
Radio Astronomy Observatory, will be one of the largest 
precision research instruments in the world. 


Right: One of the thousands of NSF Fellows who have 
done graduate study in engineering and science on fellow- 


ship grants from the Foundation. In 1959, the NSF provided 
$13.1 million for more than 3,900 fellowships. 


Below: Skyhook balloon towers over the launching crew 
on the USS Valley Forge in the Caribbean. The balloon, one 
of the largest ever launched, carried gondolas containing 
emulsion to capture high energy cosmic rays for study. 
The project was sponsored by the NSF. 


engineering sciences. The funds 
included grants for research re- 
actors at Texas A&M College, 
Georgia Institute of Technology, 
University of Buffalo and Cornell 
University and the establishment 
of computer centers at North Caro 
lina, Oklahoma, Yale, Iowa State, 
and Cornell. 

From its inception, NSF has con 
ducted a number of programs in 
the field of education, many ol 
which are cither directly or i 
directly related to the advancement 
of the engineering sciences. As 
part of this program, thousands o! 
NSF Fellows have completed 
eraduate study in engineering and 
science with Foundation support 
In 1959, NSF provided $13.1 mil 


lion for more than 3,900 
fellowships 

In addition to its fellowship 
support, NSF has important pro 
grams of science-manpower sup 
port, teacher training institut 
curriculum-improvement projects 
and special programs in_ scien 
education. 

One ol NSF's most rapidh ox 
panding ‘functions is the support 
of various teacher institutes which 
are designed to assist instructors to 
improve their subject-matter 
knowledge and keep abreast ol 
new developments in their fields 
The institutes originate with the 
universities and colleges and are 
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Part II] Concludes this Outstanding Article on 
Engineering As a Profession by Admiral Rickover. 


Reader Comment of the First Two Installments 
Has Been Praiseworthy, Indeed; Don’t Miss His 
Final Observations! 


The Meaning of 
Your Profession 


By 
VICE ADMIRAL H. G. RICKOVER 
Chief, Naval Reactor’s Branch 


Division of Reactor Development 
U. §. Atomic Energy Commission 


Consultation with experts should be a common thing, says Admiral 
Rickover. Here, four Japanese aviation engineers studying in the United 
States under the Government's Technical Assistance Program, receive ad- 
vice from Earle M. Rader, left, senior partner of Rader and Associates. 
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Part III 

HE GREEks were the first to put 

the expert in his place. They 

tore away his mantle of mys- 
tery; they denied that knowledge 
was a special dispensation reserved 
by the Gods for particular groups 
of people. They threw open the 
door to knowledge and made its 
acquisition the supreme civic and 
human virtue. 

They looked upon the universe 
and man’s relation to it as a prop- 
er object of study for al] men. 
They believed that everything 
could be understood by the right 
kind of intellectual technique. To 
know, man first had to observe, 
then to collect and order his ob- 
servations; finally to discover what 
were the underlying, the basic 
principles in the mass of informa- 
tion on hand. Hard thinking was 
necessary, but it brought its re- 
ward: for once known, these prin- 
ciples could then automatically be 
applied to new problems. The re- 
sult might be described as an in- 
tellectual chain reaction. It goes 
far to explain the amazing accom- 
plishments of the ancient Greeks. 

Their approach to learning was 
secular and intellectual; it was rig- 
orous in its insistence on logical 
deduction from verifiable facts. All 
that was needed to transform this 
intellectual technique into out 
modern scientific method was abil- 
ity to experiment; and the neces- 
sary tools. Experiments merely 
widen the sphere of human obset 
vation; they permit pinpointing 
inquiry on specific objects and they 
bolster deduction through verifica- 
tion by “controlled” tests. Without 
laboratories and accurate scientific 
tools, the Greeks vet were able to 
create sciences out of conglomera- 
tions of unrelated bits of knowl- 
edge which had been long possessed 
by many other peoples. Thus, they 
founded a science of mathematics, 
of astronomy, of medicine, of his- 
tory. They gave the West a scien- 
tific habit of mind. 

Having thought their way out 
of the then universally prevalent 
custom of confusing knowledge 
with divinely sanctioned magic, 
the Greeks were bound to reject 
any claim by experts that thei 
special knowledge justified a privi- 
leged position. In the political 
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field, this meant rejection of the 
claim that certain persons had a 
divine right to be rulers. And so 
the Greeks were the first civilized 
people to establish popular rule. 
Their type of democracy was based 
on the belief that average Athen- 
ians, for example, were quite capa- 
ble of governing themselves. Not 
only as legislators, but even as gov- 
ernment officials. Greek democracy 
required direct participation in 
government by all adult males. 
Each was a member of the Assem- 
bly and took turns for set periods 
of time at serving his city as sol- 
dier, magistrate, judge and priest. 
The smallness of the Greek city- 
state simplified the art of govern- 
ing, and the absence of a priestly 
caste in Greek religion permitted 
lay performance of religious func- 
tions. 

But this would not have been 
feasible without a relatively high 
level of education. And indeed the 
Greeks were a literate people. For 
after all, free access to knowledge 
was the basis of their way of life 
which differed so radically from 
that of the people surrounding 
them; people who were enslaved 
by their own ignorance of any ex- 
cept purely practical knowledge. 
Though a Greek city-state such as 
Athens did not provide free school- 
ing, the obligation of parents to 
provide for their sons’ education 
was well understood and accepted. 
Solon is credited with having hit 
on a clever device to give sanction 
to this moral obligation. He re- 
leased sons from the filial duty to 
take care of their fathers in old 











age, if the fathers had not made 
provision for their sons’ education! 

Athens in 400 B.C. appears to 
have had fewer illiterates than 
many “advanced” nations in 1800 
A.D. Moreover, almost anybody 
could broaden his mind by attend- 
ing the theatre which in Athens 
had distinctly educational aims be- 
sides that of entertainment. ‘“Rec- 
reation for the spirit’’ was avail- 
able in abundance; one could lis- 
ten to the philosophers as _ they 
wandered about with their pupils, 
discoursing learnedly and_ wittily 
on practically every question or 
problem known to _preindustrial 
man; in this pleasant manner one 
could absorb ideas about truth and 
beauty which have inspired men 
ever since. Athens was permeated 
by a love of learning which most 
of us would consider excessive. 
There were eggheads galore and 
oddly enough the Athenians re- 
spected them. They even put up 
with a man like Democritus when 
he uttered the following weird sen- 
timent: “I would rather discover 
one scientific fact than be King of 
Persia.” 


Prernars the most remarkable as- 


pect of Greek democracy was that 
it did not lead to a cult of medioc- 
rity. On the contrary, education of 
the young was designed to bring 
all their faculties to fruition—the 


suppleness and beauty of their 
bodies through athletic games, the 
perceptivity and sharpness of their 
minds through dialectics—what we 
would call “public speaking.” As 
Pericles expressed the Athenian 
ideal, government is in the hands 
of the people, the law secures 
equal justice for all and “as for 
social standing, our practice is that 
a citizen who has recognized abil- 
ity in some field gets public prefer- 
ment—IT IS A QUESTION OF 
HIS ABILITIES, NOT OF HIS 
RANK.” 

It is the fashion today to depre- 
cate the value of classical civiliza- 
tion for modern man; but I myself 
am constantly struck with the last- 
ing validity of so much of what the 
Greeks and Romans thought and 
wrote. These thoughts are at the 
origin of many of our most treas- 
ured traditions. Greek political 
ideas greatly influenced the found- 
ing fathers and helped them to de- 





Editor’s Note: 

Much of the material in this 
article can be found in the Ad- 
miral’s latest book entitled Edu- 
cation and Freedom published by 
E. P. Dutton & Co., New York, 
N. Y., Copyright, 1959. Royalties 
from the book and payments for 
speeches and articles are donated 
by the author to various charitable 
organizations. 











vise for us a most marvelous con 
stitutional framework. The Greeks 
paved the way for modern science, 
while the Romans still influence 
the law under which all the people 
of the West live to this day. It is 
not too fanciful to consider a mod- 
ern engineering college a remote 
descendent of the Greek medical 
school at Cos or the Roman legal 
school at Beirut, or even Plato’s 
Academy and Aristotle’s Lyceum 
in Athens. If I had the time, I 
could make a pretty good case for 
this distant relationship. 

It is true that Greek and Roman 
civilization was based on slavery 
and that some of their habits and 
practices were rather odd. Much is 
made of this by anticlassicist “pro 
gressives.” And it is also true that 
outwardly a modern technological 
society seems to have little in com 
mon with Rome-still less with the 
tiny preindustrial Greek city-state 
Yet human problems have a way 
of persisting unchanged through 
the most revolutionary permuta 
tions of man’s environment. The 
product of clear, logical thought 
has permanent value. It is, as 
Thucydides put it, a “possession 
forever.” 

Nowhere is this more clearly ev 
ident than in the lasting validity 
of Greek thought about the role 
of the expert—the professional man 
—in society. The Greeks evolved 
the concept that, far from entitling 
him to a position of power, the 
possession of specialized profes 
sional knowledge actually imposed 
on the expert a special obligation, 
namely to use this knowledge sole- 
ly for the good of others. This con- 
cept is foreign to most other civili 
zations, except when they have de 
liberately adopted it from the 
West. It is, of course, basic to the 


(Continued on page 50) 
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It’s Cool, Man! 


SURVEYING 
IN 
ALASKA 


YOUNG man of active disposition, looking for a 

life of adventure in this day of vanishing 

frontiers, might consider the work of surveying 
in Alaska. 


For that matter, there’s a future to his liking in any 


Tall View of Rugged Country .. . 


of the various professions connected with site-locating 
lor military installations, like materials engineering 
ind geology. 
Some such men and, there has been one hardy 
woman involved, are doing their jobs in parts of the 
most remote primitive country left on the continent. 
Ihey are employed by the U. S. Army Engineci 
District, Alaska. The work has been in progress since 
late last fall at locations dotting Alaska from south- 
cast to the north-central. Most of the sites are in 
roadless country sclected with its strategical impor 
tance as the paramount consideration. 
Reports filtering back from sites indicate conditions 
resembling something out of the diaries of Lewis and 
Clark except there are no unfriendly Indians. 
Moose are seen often. They are friendly or un- 
friendly as the mood hits them. Other long-time resi- 
dents of Alaska are seen frequently like wolf, ptar- : . : 
migan, caribou and the wily wolverine. Mountain Climbing eiriene 
A young man mapping a life of adventure might Sy? eae , : “ re hs 
think this is something less than adventure, but he ' X wet . ME J (. 
would be disagreeing with the majority opinion of ~ j TF a 
veteran site men of the District. The game animals \ Supe , ee ie 
are one of the high points of the job, they say. ae ome 
An applicant for a career like those listed needs 
considerable technical proficiency, a rugged physique 
and an ingenious turn of mind to outwit the gathered 
forces of nature. The usual thing is either wind, cold 
or rugged terrain or all three. 
John Gerwels, District field survey section chief, 
took a liking to the work of surveying remote Alaska 
thirteen years ago and is still going strong, His liking 
for the job hasn't diminished in that time despite the 
rugged aspect. 
He warns those now considering the work— 
“It is more appealing on paper than in the field to 
many.”—End. 
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Wwew Z.iterature 


HOME INSULATIONS—A definitive 
reference manual on home _insula- 
tions for use by architects and de- 
signers, builders, contractors, dealers 
and others interested in the part insu- 
lation plays in residential comfort and 
has been published by 
Fiberglas | Corpora- 


economy, 
Owens-Corning 
tion. The 24-page booklet offers, for 
the first time under one cover, de- 
sign principles, design standards, ap- 
plication standards, tabulated data and 
product information. Under design 
principles, the booklet covers insula- 
tion, ventilation, condensation § con- 
trol and sun heat control. It also de- 
fines design standards and_ specifica- 
tions relating to amount of insulation, 
structural ventilation, techniques of 
condensation prevention and of sun 
control. In addition to general notes 
on thermal design, the manual offers 
specific information on the insulation 
of roofs and attics, sidewalls, floors, 
crawl spaces and basements. The book- 
let also contains heretofore unpub- 
lished data on heating and cooling 
operating costs and statistics on year- 
‘round climate for sixty-five cities. 


(Circle 15 in Readers’ Service Dept.) 


PENTA PRISM—The effects of 
changes in Penta Prism position and 
alignment in tooling tech- 
niques is graphically described in a 
20-page booklet prepared by Engis 
Equipment Company. This new book- 
let illustrates the behavior of the Penta 
Prism in its varying applications and 
provides important data for designers 


optical 


and engineers employing modern op- 
tical tooling techniques. The illustra 
tion shows the effect of prism rotation 
The photograph shows a Penta Prism 
as enclosed in an optical square. 


(Circle 16 in Readers’ Service Dept.) 





OIL COOLER—The Young Radiator 
Company announces the release of a 
completely new Oil Cooler catalog. 
The 10-page, 2-color catalog lists com- 
plete data on Young oil to air and oil 


on TO am on TO warer 


to water oil coolers for torque con- 
verters, industrial 


marine transmissions. Information in 


applications and 
cludes descriptions and photos on 
mobile and stationary applications up 
to 600 h.p., 
struction features, diagrams of oil to 
air coolers including dimension tables, 


advantages of Young con- 


fan specifications and performance 
graphs. An analytic description of 
single-pass and two-pass liquid cooled 
shell and tube torque converter cool- 
ers complete the catalog. 


(Circle 17 in Readers’ Service Dept.) 


ORDER GUIDE-—Alden Products 
Company, Brockton, Mass., offers a 
newly revised Quick Order Guide to 
help design engineers plan and_ pack 
age circuitry. The 20-page booklet 
lists off-the-shelf components used in 
making up complete electronic sys- 
tems. Also offered is a new brochure, 
“Alden Basic Building Blocks,’ which 
graphically describes the Alden method 
of modular construction of electronic 
units from off-the-shelf components 


(Circle 18 in Readers’ Service Dept.) 


CONTROLS—A new 1960 Mercoid 
Control catalog has been released with 
fifty-six informative pages. The catalog 
lists mercury switch equipped controls 
for single stage pressure, two-stage 
pressure, differential pressure, single 
stage temperature, two-stage tempera 
ture, liquid level and mechanical 
movement. Also illustrated are trans 
former-relays and a complete line of 
hermetically sealed mercury switches 
Each control with accompanying dé 
scription, specifications and engineer 
ing data, can be easily located by a 


dual index in the catalog. 
(Circle 19 in Readers’ Service Dept. 


COMPRESSORS—A_ = 24-page_ bulletin 
WN-114 


compressor has been released by Jovy 


describing the stationan 


Manufacturing Company. The new 
booklet 


three basic models of the semi-radial 


includes specifications 01 
ly constructed units ranging from 1385 
cfm at 125 psi. Vital information on 
“package” design, components, inte) 
cooling, lubrication, motor mountings 


illustrated 


and accessories are fully 
and explained 


(Circle 20 in Readers’ Service Dept.) 


TUBING-—A booklet on stainless steel 
tubing is now being distributed by A] 
Ludlum Steel Corporatio 

i4-page booklet gives de 


tails on the various sizes, grades, cd: 


legheny 
The new 


sign data, corrosion § resistance ind 
other information valuable to indus 
tries interested in both welded and 
seamless stainless steel tubing. More 
stainless 


steel tubing are included, along with 


than twenty-five tables on 
photographs and other drawings and 
data. A special section on composite 
tubing is also included. 


(Circle 21 in Readers’ Service Dept.) 








It's New...It's Quicker... It 
What? The AMERICAN ENGINEER’s enlarged Readers’ Service Department 


Now you can get more information about any ad in the magazine or more data on any “Progress in 


Products” item, or literature listed in “New Literature,” in a matter of days! Look inside the back cover. 


Hundreds of Our Readers Take Advantage of This FREE Service Every Month! 


Better! 
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INSTRUMENTS—The Keithley 1960 
catalog describes and illustrates instru- 
ments for electronic, biological and 
chemical measurement and control. 


Specifications and performance data 


ire included for the complete line of 
instruments, including the newest ad 
ditions: Model 603 Differential Elec 
trometer Amplifier, 250 Static Meter, 
and Model 240 Regulated High-volt 
age Supply Schematic diagrams and 
application circuits, as well as basic« 
information on electrometers and 
micro-microammeters, are included in 
the 32-page reference catalog for ad 
vanced research and production in- 
strument users 


(Circle 22 in Readers’ Service Dept.) 


PUMPS—.\ 


catalog giving full design details and 


comprehensive 72-page 
operating characteristics on the com- 
hydraulic 
pumps, fluid motors and valves has 


pany’s complete line of 


been published by the Denison Engi- 
Brake 


sections in 


\merican 
Special 
the publication are devoted to each of 


neering Division, 


Shoe Company. 
the following: hydraulic pumps, axial 
piston type: hydraulic pumps, vane 
type; pumping units; fluid motors: 
ixial piston type; fluid motors, vane 
tvpe; four-way directional — control 
valves; check valves: clectro-hvdraulic 
pressure control valves; pilot operated 
pressure control valves; surge damping 
valves, and flow control valves. Each 
section discusses the design and op 
erating characteristics of the compo- 
nents involved, with cut-away illus- 
trations in color. Accessory controls 
for each model are also illustrated and 
discussed. Joint Industry Council sym- 
bols are used throughout the catalog, 


closely adjacent to each product dis- 





cussion, to simplify the preparation of 
plan drawings incorporating specific 
hydraulic components. Tables of typi- 
cal performance data for individual 
pump or control units are included 


in the catalog 


(Circle 23 in Readers’ Service Dept.) 


TUBE FITTINGS—A 


log which contains a wealth of techni 


I{-page cata- 


cal data and fully describes the com- 
plete Hi-Seal butt-joint fitting line is 
now available from The Imperial 
Brass Manufacturing Company. The 
new catalog contains much vital tech 
nical data which is of value to any 
engineer connected with tube cir 


250 additional 


cuitry. It contains over 
styles and sizes. It includes first print 
ed material on Braze-Seal Fittings for 
extra high pressure and temperature. 
There are sections on pressure, 
vacuum, temperature, vibration, co1 
rosion resistance, port seals, flow and 
velocity characteristics along with lab 
oratory reports and complete assembly 
instructions. Styles, sizes and materials 
on Hi-Seal stock items are listed in an 
easy-to-follow manner with complet 
dimension data on each type. Listing 
includes assorted fittings, valves, hose 
couplings and the special filter tee for 
continuous gas analyzation in chemi- 
cal plants, refineries, hydraulic work, 


and pneumatic systems 


(Circle 24 in Readers’ Service Dept.) 


CONSTRUCTION-— Lhe 1960 edition 
of the Masonite Construction Manual, 
which contains sections on exterior 
and interior uses of Presdwood, has 
been released by Masonite Corpora- 
tion. The 28-page manual is printed 
in two colors and is illustrated with 
detailed drawings. Descriptions of the 
various products, table of properties, 
list of available sizes, directions for 
working with Presdwood and applica- 
tion details are included in this year’s 
manual. Complete product informa- 
tion also is included on two new in- 
Panelok wall 
Cherry 


terior products—the 


system and new Rovyalcote 
panels. 


(Circle 25 in Readers’ Service Dept.) 


TESTING—Environmental test equip 
ment that duplicates global climatic 
conditions—test cabinets large and 
small—baths, steam-humidity 


chambers, and bacteriological incuba 


ovens, 


tors are among the instruments de 
scribed in a new catalog published by 
the American Instrument Company, 
Inc. Hundreds of devices are included, 


all for the precise control of tempera- 
ture and humidity in the modern lab 
The catalog includes forty- 


illustrations, descrip 


oratory. 
one pages of 
tions, applications, and a temperature 
conversion chart from C to F, o1 

C. A list of the sales engineering 
fices located throughout the USA 
also included as a ready reference 


(Circle 26 in Readers’ Service Dept.) 


CHAIN AND SPROCKETS — Thi 
h 


most extensive line of roller chain and 
Paper-Lock sprockets ever offered by 
Dodge Manufacturing Corporation is 
presented in a new 56-page bulletin 
Complete with selection data and list 
prices, the bulletin also includes ven- 
eral information on the installation 
of roller chain drives, calculation of 
center distances, horsepower ratings, 
conveyor engineering, and instructions 
for lubrication and maintenance 


(Circle 27 in Readers’ Service Dept.) 


BLADES AND SAWS—A product in- 
formation folder and a price list on 
new Truco masonry and concrete saws 
and blades are now available from 
the Truco Masonry Drilling Division, 
Wheel Trueing Tool Company. The 
literature 
newly-expanded line of masonry cut- 
including 


describes the company’s 


ting equipment, abrasive 
and diamond blades, heavy-duty ma 
sonry saws, concrete cutting saws, a 
standard masonry saw, and a_ stone 
cutting saw. 


(Circle 28 in Readers’ Service Dept.) 





These listings are informational only and are not an endorsement of the products, nor of the manufacturer’s claims. 


To receive any of the new literature described in this column, merely circle the item number in the Readers’ Service Dept. 
and mail to AMERICAN ENGINEER. 
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Strictly Business 


Personalities . . . E. W. Hollister has been ap- 
pointed manager of The Austin Company’s | 2-state 
Cleveland district. He succeeds C. W. Wolfe who will 
remain with the company as a 
vice president . William L. 
Strait has recently joined Tex- 
aco, Inc., Port Arthur, Tex., as 
a civil engineer Russell S. 
Fling, consulting engineer, has 
announced that Gunnar Eeman 
has become an associate engi- 
neer in the firm under the new 
name of Russell S. Fling & As- 
sociates, Columbus, Ohio 
Paul A. McDonald has been ap- 
pointed district manager for the 
States of California, Nevada, Utah, and Arizona by 
the Koehring Division of Koehring Company, Mil- 
waukee, Wis. Frank K. Armour has been ap- 
pointed chief engineer of Interlake Iron Corporation, 
Cleveland, Ohio Paul Van Ael has joined th¢ 
engineering staff of Soiltest, Inc., Chicago, IIl., it has 
been announced by Theodore W. Van Zelst, presi- 
dent. He will be in charge of the company’s engineer- 
ing program in Europe Alexander Allison, Jr.. 
has retired as an engineer for the Sewerage and Wate 
Board, New Orleans, La... . James W. McConaghy 
has been elected vice president for product develop- 
ment of The F. E. Myers & Bro. Co., Ashland, Ohio, 
it has been announced by Curtiss Ginn, Jr., president. 


Mr. Hollister 


R. P. Bridges has been named chief engineer, inter- 
rupting equipment, at the Hubbard and Company 
electrical research laboratory, McCook, Ill... . Charles 
Bruns, John Stanley, James 
Hursh, and Richard Kingston 
have been appointed regional 
engineers by the Edwards Com- 
pany, Inc., Norwalk, Conn. 
The appointment of Sidney 
Gerhard as chief engineer, Pro- 
pulsion Test Facilities, New 
Haven, Conn., has been an 
nounced by Norman G. Froom- 
kin, vice president and general 
manager. PTF is a division of 
MB Electronics, a division of 
Textron Electronics, Inc. Elwood Burgess, Jr.. 
has been appointed production engineer for United 
States Gypsum Company, Chicago, Ill. . The ap 
pointment of Andrew C. Dickson to the post of chiel 
manufacturing engineer for the AP Parts Corpora- 
tion, Toledo, Ohio, has been announced . . . John P. 
Riley has been appointed vice president for develop- 
ment of Lockwood, Kessler & Bartlett, Inc., Syosset, 
N.Y. . . . Captain Lewis M. Davis (U.S. Navy, ret.) 
has been named an associate in the firm of Robert A. 
Willgoos and Associates of Washington, D.C., and 
Alexandria, Va. 


Mr. Gerhard 
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L. M. Clauson has been named chief engineer of 
the Iowa Highway Commission, succeeding John G. 
Butler who has resigned after forty years of service in 

highway work. R. M. Tutton 
has been appointed assistant 
chief engineer . . . The Ameri- 
can Bitumuls and Asphalt Com- 
pany has announced the ap- 
pointment of Robert M. Ripple 
as technical service engineer fon 
the Cincinnati, Ohio, district 
... L. C. Skinner, president of 

; Piping Engineering Company, 
; Tulsa, Okla., has announced 
the appointment of H. K. Aber- 
nethy as chief engineer and gen- 
eral manager Francis K. McCune has been ap 
pointed vice president-engineering services for the 
General Electric Company, with headquarters in New 
York City ... The appointment of Robert Hender- 
son as chief engineer of Hyster-Sonnerdale Ltd., dis- 
tributing organization for Hyster equipment manu- 
factured in Australia, has been announced .. . Re- 
search-Cottrell, Inc., Bound Brook, N.J., announces 
the appointment of A. B. Walker as assistant directo1 
of research and development . . . George A. Wesson, 
Jr., has joined the research, engineering and develop 
ment staff of the American Well Works, Aurora, I] 


Mr. Abernethy 


A. T. Fragomen has been named manager of thc 
Erection Department of The Babcock and Wilcox 
Company’s Boiler Division, Barberton, Ohio 

William Bournias has been 
named chief engineer of Buln 
Machine Tool Company, Ann 
Arbor, Mich. Edward C. 
Finnegan has been appointed 
field engineer for the Indianap 
olis, Ind., territory of The Mas- 
ter Builders Company, Clev 
land, Ohio Richard T. 
i Richards has joined Burns and 
. i Roe, Inc., New York City con 

Mr. Finnegan sulting engineering firm, as a 
supervising civil enginee1 
Captain Robert S. Camera (U.S. Navy, ret.) has 
joined Piasecki Aircraft Corporation, Philadelphia 
Pa., as executive enginee} The appointment of 
sernard W. Peterson as resident gas turbine installa 
tion engineer for The Garrett Corporation, Geneva, 
Switzerland, has been announced . .. Joseph F. Koenen 
announces the establishment of his office as a con 
sulting civil engineer in Arlington Heights, IIl., a 
Chicago suburb . Two Tulsa, Okla., engineering 
firms—W. R. Holway and Associates and Cornett, 
Wood and Associates—have merged to form Holway 
Engineers, Inc. . . . James R. Quinlan has been pro 
moted to an associate in the firm of Fred S. Dubin. 
consulting engineers of Hartford, Conn. 
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Here is the top of the fast breeder 
reactor at Dounreay, the United 
Kingdom Atomic Energy Authority’s 
Experimental Reactor Establishment 
in the North of Scotland. 


Aims—and 
Reactor R 


EACTOR research has a very 

well-defined objective—name- 

ly, to make it possible to 
produce more and more power, 
either as electricity for powering 
factory machines and homes, or as 
mechanical power for propelling 
ships and, possibly, aircraft; and 
to enable this power to be pro- 
duced as cheaply as possible. 

In Calder Hall we have a com- 
mercial-scale reactor system, draw- 
ing its energy from the fission of 
uranium, which is actually work- 
ing: there are, in fact, five reactors 
already feeding power into Brit- 
ain’s national electricity grid sys- 
tem and there are three more near- 
ing completion. 

At present there are in Britain 
four nuclear powel! stations unde 
construction by consortia of indus- 
trial firms, working under contract 
for the electricity authorities. These 
stations, and others like them, will 
be coming into operation in the 
early 1960's, following the eight 
Calder Hall type reactors. Like the 
Calder Hall reactors, they are of 
a type described as gas-cooled and 
graphite-moderated—a_ type which 
extensive research by the United 
Kingdom Atomic Energy Author- 
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ity, working in cooperation with 
British industry, has shown to be 
successful for immediate needs, 
and promising for future develop- 
ment. 

Fven now, this type of power 
station is known to be capable of 
producing electricity at a_ price 
only slightly above the price of 
that obtained from conventional 
power stations, provided that the 
station can run almost continuous- 
ly, that is, at a high load factor. 

Sut, as more nuclear stations are 
built, some of them are going to 
have periods of reduced produc- 
tion, due to the normal variation 
of demand between night and day, 
and winter and summer. This fact 
poses a big problem, since nuclear 
stations are build 
compared with conventional sta- 
tions (about £130 [$364] per kilo- 
watt of output, as against about 
£55 [$154] per kilowatt), and pe- 


expensive to 





The author of this article is Dr. 
T. A. Hall, a member of the 
United Kingdom Atomic Energy 
Authority's Research Establish- 
ment Technical Secretariat. 











Results—of Nuclear 
esearch in Britain 


riods of idleness or low load are 
costly. The principal research prob- 
lem therefore resolves itself into 
finding ways of designing and 
building cheaper stations. 

This is being tackled in two 
ways in the United Kingdom. One 
way is by developing the proved 
gas-cooled, graphite-moderated type 
of reactor towards higher operat- 
ing temperatures, higher rates of 
heat release and longer fuel life, 
and the other is by investigating 
alternative systems which 
promise for the more distant fu- 


show 


ture. 

Let us look at just one of the 
problems involved, namely the de- 
velopment of the gas-tight contain- 
er of ‘‘can” which encloses each 
one of the hundreds of uranium 
fuel elements in a reactor. During 
the early operation of the Caldei 
Hall reactors a few can failures 
were observed—a few cans out of 
thousands were found to have 
developed tiny leaks, which could 
cause the release of small amounts 
of radioactive fission products. 

The faulty elements were re- 
moved and investigated, and_ the 
fault traced to an insufficient de- 
gree of “give” or stretch in the 
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‘“Magnox” metal cans. Research 
into this condition led to the de- 
velopment of a much finer-grained 
form of “Magnox,” with superior 
stretching properties, more suitable 
for withstanding the thermal and 
mechanical strains to which fuel 
elements are subjected. 


However, as soon as we consider 
raising the operating temperature 
of our future reactors substantially, 
we find that this development is 
no longer any use, because ‘Mag- 
nox” ceases to be suitable in any 
form, and we must turn to a new 
metal, and devise, again with much 
careful research, a canning tech- 
nique. which will give adequate 
gas tightness and resistance to de- 
formation and corrosion. In _ the 
case of the Advanced Gas-Cooled 
reactors (A.G.R.) expected to 
come into operation in the late 
1960's, the can will be of beryllium 
metal, and the fuel itself, on ac- 
count of the higher temperature, 
will be uranium oxide instead of 


A section of the inner core is here seen being low- 
ered into the fast breeder reactor at Dounreay, the 
United Kingdom Atomic Energy Authority’s Experi- 


mental Reactor Establishment. 
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uranium, bringing a host of new 
problems in ensuring that the fuel 
does not change its shape or size 
during its operational life. 

These problems, and very many 
others will be solved with the 
building and operating, by the 
United Kingdom Atomic Energy 
Authority, of two new reactors, 
whose construction is just begin- 
ning. These are a low-energy ver- 
sion of the A.G.R. design, known 
as “HERO,” and the first large- 
scale A.G.R. itself. The great ad- 
vantage of the low-energy version 
is that its radio-activity remains 
low, and scientists and engineers 
are therefore able to ring the 
changes on its detailed structure, 
and thus arrive at an optimum de- 
sign. The full-scale version will en- 
able engineering factors, fuel life 
and other matters to be studied. 

If we look ahead further than 
the A.G.R., well into the 1970's, 
we find ourselves faced with a 
choice of several systems which 
will require an enormous amount 


to resolve. For ex 


of research 
ample, there is an even highet 


temperature version of the A.G.R. 
to be considered, known 
High Temperature Gas-Cooled R« 
actor. This is the reactor which is 
to be designed and built at Win 
frith Heath in England as a joint 
venture between Britain and _ thi 
Organization for European Eco 


as the 


nomic Cooperation. 

The Atomic Energy Authority 
is always reviewing the possibili 
ties of other quite different sys 
tems, since one of the fascinating 
things about research is that no 
body is ever quite certain wher 
it will lead, and new discoveries 
might quite suddenly open up un 
expected possibilities. 

We are also interested in the ap 
plication of nuclear energy to shij 
propulsion, although this is rathe 
further off from the 
point of view, and is of less im 


econommile 


portance to us as a nation than a1 


abundant and cheap electricity 


supplv.—End. 
PI 


A view of the reactor showing special equipment 
in place for the removal of a component from the 
reactor vessel during the commissioning period. 
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s a teacher of both engineer- 
ing and industrial arts stu- 
dents at a_ publicly-sup- 

ported state institution, I would 

like to put forth a few comments 
on the “technician problem” now 
facing our nation. 

We, in the field of technical 
training, do feel gratified that the 
need for a more substantial pro- 
gram has been recognized. We have 
long been in sympathy with the 
plea of the employer for more and 
better candidates for technical posi- 
tions at the subprofessional level. 
It is difficult, also, to be unaware of 
the struggle for the control of the 
funds that the Federal Govern- 
ment is allocating for technical 
training. I think it is possible to 
predict the usefulness of such funds 
in the hands of the crafts-oriented 
administrator and the engineer- 
oriented administrator. 

The craftsman will probably im- 
pose objectives that may be at- 
tained by trainees their 
guidance without much difficulty. 
Che curriculum will emphasize job 
rather than’ under- 


under 


performance 
standing; thereby, duplicating to a 
large extent training provided by 
the actual work experience. Aca- 
demic study in math and science 
is likely to be immature. Such a 
program will no doubt produce 
numerous diplomas, but not top- 
grade trainees for the really critical 
positions. 

On the other hand, an engineer- 
ing administrator’s program would 
probably be designed to meet the 
required qualifications of a useful 
technician trainee, especially as de- 
fined by the engineering profession. 
However, if it is expected to utilize 
work-inexperienced high — school 
vraduates for the bulk of its en- 
rollees, it will not improve the 
technician-engineer ratio by very 
much. The problem here requires 
only a rudimentary analysis of the 
high school graduate. 

Unfortunately, there are few 
high school graduates who are will- 
ing candidates for training at the 
subprofessional level, and are, at 
the same time, competent for such 
a program. The student who is suc- 
cessful in formal mathematics and 
science looks toward the profes- 
sions and a position of leadership. 
He is definitely not interested in 
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An Educator Views the 
‘Technician Problem’ 


By 


JOHN S. WADE, JR., P.E. 


Chairman, Engineering Division 
Middle Tennessee State College 


the prospects of a secondary role as 
a “hireling’’ technician. The stu- 
dent who is unsuccessful in such 
subject areas is certainly a poor risk 
for the rigors of the technical in- 
stitute, regardless of the career he 
fancies. After all, he has been 
patently avoiding just such a cur- 
riculum throughout his — public 
school education. To throw more 
public funds in his direction would 
be a highly inefhcient maneuver. 
It has been my continual observa- 
tion in dealing with high school 
students that no promising individ- 
ual will ever admit to planning a 
career as a technician. 

I ask then, that we discard the 
high school as a primary source of 
material and go on to more fruitful 
resources—the labor force of the em- 
ployers. 

If we examine statistics and re- 
ports concerning individuals cur- 
rently classified as technicians, we 
will find that many of them had 
little formal education for their 
current specializations in continu- 
um. Their educational histories in- 
dicate that formal courses were un- 
dertaken by correspondence or in 
adult night classes, as the need for 
related information arose. Many of 
these people have become indispen- 
sable through this seemingly hap- 
hazard method of training. Why 
not direct the available appropria- 
tions toward the training of work- 


seasoned, willing, available individ- 
uals like these? 

A sensible program can be inau- 
gurated utilizing employers for the 
screening of applicants for scholar- 
ships. Indeed, an arrangement with 
managements, industrial or other- 
wise that need technicians 
be worked out following the con- 
cept of the engineering cooperative 
scholarship program. The major 
difference would be Federal aid 
and limited Federal direction. 

Many existing facilities that are 


could 


largely ignored by national plan- 
ners could provide worthwhile ed- 
ucational experiences. There is a 


state college available for such 
training in every 
country. They can provide close, 
personal relationships between em- 
ployers and teachers; 
that centralized technical institutes 
could not accomplish as effectively. 

Therefore, if the law could be 


modified to allow the individuals 


corner of out 


something 


that are the most deeply concerned 
with this problem, namely the em- 
ployer, the trainee, and the teachei 
to come together and plan the pro- 
gram in each separate instance, the 
available appropriations would go 
much further. 

Even though 
would not result necessarily in a 
particular official label, such as a 
certificate or a diploma, the objec- 
tive this nation sets for itself would 
be met.—End. 


such straining 
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Society Urges More Vigorous 
Stand Against Unionization 


e Action Taken by NSPE Board in Wichita 
@ Other Winter Meeting Highlights Detailed 


A more vigorous stand against unionization of professional engineers 
was adopted in a revision of NSPE’s policies on collective bargaining at 
the Board of Directors winter meeting in Wichita, Kansas, last month. 


At the same time, the Board 
went on record in favor of provid- 
ing assistance to technicians who 
request help in preventing thei 
unionization in areas where it 
might affect the performance of 
engineers. 

The actions in the areas of labor 
policy were among the highlights 
of the Board’s deliberations during 
the three-day session at the Hotel 
Broadview in Wichita. Othe 
major action included: 

e Approval of plans for the 
establishment of an Engineering 
Scholarship Board to administer an 
expanded scholarship program. 

e Expansion of the Society's 
student chapter program. 

e Establishment of three grades 
of engineering technicians. 

e Approval of the printing of a 
major survey of fees for Federal 
engineering contracts. (See sepa- 
rate story.) 

At a luncheon meeting on the 
second day, General A. M. Minton 
told the directors that “the next 
ten years may be the decade of 
decision for the engineering pro- 
fession as we enter a breakthrough 
and massive surge in technological] 
development. The next ten years 
can also well determine whethe 
we will be, in 1970, a truly pro- 
fessional organization or a group 
of craftsmen with skills in putting 
lines on paper.” 

General Minton, who is director 
of civil engineering for the Air 
Force and a member of NSPE, said 
that “active and vigorous partici- 
pation in society activities, a strong 
registration program, and a reason- 
able legislative plan are all essen- 
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tial ingredients of a strong profes- 
sional engineer program, and I be- 
lieve a strong professional develop- 
ment program is the greatest prob- 
lem facing engineers in the space 
age. 

Later, at a dinner meeting, a 
Federal Aviation Agency official 
told the Board that NSPE was 
gaining increasing recognition 
among Federal officials and agen- 
cies. 

“You may be interested in know- 
ing that the Federal Aviation 
Agency recognizes NSPE as an 
authority in the professional field, 
and welcomes the opportunity to 
exchange views with the Society in 
matters concerning the engineer- 
ing profession,” Joseph Tippets, 
director of the FAA’s Bureau ol 


Facilities and Materials said. Mr. 
Tippets said there also was a grow- 
ing inclination, on the part of top 
engineers in Government, to en 
courage their engineering person 
nel to join and participate actively 
in NSPE and the technical engi 
neering societies. 

The revision of NSPE’s Policy 
27 on collective bargaining was 
recommended by the Engineers in 
Industry Subcommittee for the 
purpose of expanding on “why’ 
the Society is opposed to unioni 
zation of professional engineers 
and to reaffirm earlie) 
positive and 


stands in 
“more vigorous’ 
language. 

The new policy statement says 
flatly that “collective 


for professional engineers is in con 


bargaining 


flict with the basic principles ol a 
professional individual.” 

The new policy also says: 

“The individual responsibility 
and independent judgment _ re 
quired of a professional enginee 
are incompatible with the regimen 
tation fundamentally inherent in 
unionization 

“Collective 


the members of the profession into 


bargaining divides 
hostile groups and promotes dis 
cord among members of the same 
protessi yn. 

“Constructive relations betwee) 


professional engineers and = man 


President Harold A. Mosher, left, talks with Murray Wilson, chairman 
of the Board of Ethical Review, and Guy M. Shelley, general chairman 
of the meeting, at the winter sessions of NSPE at Wichita, Kansas. 
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Prominent Officials at Winter Meeting 


General A. M. Minton, director 
of civil engineering for the Air 
Force, was the speaker at a lunch- 
eon on the second day of the 
meeting. 


igement and the tull development 
of professional engineers can_ best 
be accomplished through programs 
in cooperation with all elements of 
the engineering profession. 

“More than twenty vears of ex- 
perience and experimentation 
demonstrate conclusively that the 
individual engineer and the engi- 
neering profession are best served 
through reliance upon the protes- 
sional concept of solidarity in serv- 
ice to the public welfare and avoid- 
ance of collective bargaining.” 
illied action, the Board 
a two-part policy state- 


In an 
approved 
ment on its concern with unioniza- 
tion of engineering technicians: 

1. NSPE should provide all pos- 
sible assistance to engineering tech- 
nicians requesting help to prevent 
their unionization where it may 
adversely affect the performance of 
professional engincers. 

2. In cases in which professional 
engineers are closely related to 
conjunction with 
union organizing efforts, NSPE 
should provide assistance to both 


technicians in 


groups jointly. 

In adopting the statement, the 
directors explained that they felt 
NSPE should be concerned with 
possible unionization of technicians 
because of the close working  re- 
lationship between the two groups 
and because of the possibility that 
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A. C. Friel, chairman of the 
Committee on Engineering Techni- 
cians, announces plans to establish 
classifications for engineering 
technicians. 


the unionization of technicians 
could hinder the engineer in his 
professional activities. The Board 
also expressed concern that the 
unionization of engineering tech- 
nicians might force professional 
engineers into collective bargain- 
ing groups. 

On recommendation of the Com- 
Techni- 


mittee on Engineering 





Private Practice 


A report from the Functional 
Section of Engineers in Private 
Practice is presented to the Board 
by Alfred H. Samborn, chairman 
of the Section. 


J. A. Doubrava, president of the 
Kansas Engineering Society, wel- 
comes members of the Board of 
Directors to the winter meeting in 
Wichita. 


cians, plans were approy 


three grades of engineering 


nicians: engineering technicia 


training, engineering techi 
ind certified engineering 
gists. 

\lso discussed briefly was 
tative suggestion for the establish- 
ment of an “Institute for Certify- 
ing Engineering Technicans and 
Technologists” which woul 
minister the certification 
dure. A. C. Friel, chairman of the 
Technician’s Committee, said it 
was his group’s initial thinking that 
the institute members would be 
appointed by NSPE to include 
members from the fields of educa- 


proce- 


tion, industry and from present 
engineering technician ranks. This 
proposal, however, was presented 
to the Board in the form of info 
mation and no action was taken. 

Ihe Board also approved a revi 
sion and a consolidation of Policies 
26 and 28 into a single policy stat 
ment reaffirming and expanding 
on the Society’s stand in favor ol 
obtaining and retaining rights ol 
professional engineers in all labor 
legislation. 

In another action on policy, the 
Board authorized a rewording of a 
statement on Freedom of Employ- 
ment recommended by the Employ- 
ment Practices Committee. 

(Continued on following page) 
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Board Given Detailed Survey 
By Private Practice Section 


Average fees charged by private engineering consultants on Government 
projects are considerably lower than widely publicized cost figures, the 
Functional Section for Consulting Engineers in Private Practice told the 


NSPE Board of Directors at Wichita. 


The report was presented to the 
Board as a summary of a detailed 
survey conducted by a special Task 
Force on Government Contract Re- 
lations headed by L. M. Van 
Doren, of Topeka, Kansas. The 
full report will be published and 
distributed to Congress and other 
interested persons. 

In surveying projects with a total 
of more than $4.3 billion in con- 
struction costs, the Task Force 
found that the average fee for de- 
sign was 2.95. Individual fees 
ranged from .5 to 14.7 per cent, the 
report said. 

Engineering inspection services 
on projects totaling more than 
$495 million averaged only 2.19. 
Individual fees varied from .5 to 
7.5 per cent of the construction 
cost. 


Information for the survey was 
furnished by 118 firms on 1,464 
engineering service contracts with 
seventeen different agencies and 
bureaus. 

The report announcd five con- 
clusions from the assembled in- 
formation: 

1. The average fees of private 
consultants are considerably lower 
than the figures widely publicized. 

2. A common 
sumption is that the consulting 
engineer always receives a maxi- 


erroneous as- 


mum fee based on a percentage of 
construction cost. 


) 


3. It is impractical to generalize 
on engineering fees as a function 
of construction cost for a specific 
project. Lump sum fees are gen- 
erally more equitable to the Gov- 
ernment and to the engineer. 

4. By 
engineers, the public pays for the 
services only when needed. 


using private consulting 


5. Private consulting engineers, 
motivated by a profit desire, con- 
stantly strive to minimize overhead 
and can adjust more quickly to 
changes in conditions. 
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As part of its recommendations, 
the report said that “economy and 
public interest’”” should determine 
whether engineering service should 
be furnished by private consultants 
or engineering personnel in Gov- 
ernment agencies. 

The report also recommended 
that: 
agencies should 
preliminary 


Governmental 
be responsible for 
study preplanning, and budgeting, 
and essential supervisory manage- 
ment and control with private con- 
sulting engineers handling design 
and other engineering services to 
the extent consistent with the best 
interests of the public. 


Congress should avoid general 
limitations on engineering service 
fees. 

Congress should extend and up- 
date the 1955 Task Force Study by 
the Hoover Commission to indicate 
the current costs of engineering 
services performed by Governmen- 
tal agencies. 

In a joint statement, the Func- 
tional Engineers in 
Private Practice and the Functional 
Section for Engineers in Govern- 
ment Practice reafirmed NSPE’s 
position that “engineers in govern- 
ment and private practice recog- 
nize a need for engineering activi- 
ties of a complementary nature.” 
It further stated that: 


Section foi 


“Professional engineers in gov- 
ernment should perform 
the highest engineering 
services for preliminary study, pre- 
planning and budgeting and es- 


employ 
quality 


sential supervisory 
governmentally- 
funded Governmental 
agencies should contract for en- 


highly 


management 
and control of 
activities. 
gineering services with 
qualified private engineering con- 
sultants to the extent consistent 
with national security, proper con- 
tinuity of governmental programs 
and the public interest.” 


(Continued from page 43) 
The new statement reads in 
part: 

An individual professional en- 
gineer has the right to seek and 
accept other employment in his 
field, provided the seeking and 
acceptance of such other employ- 
ment is consistent with the Can- 
ons of Ethics and the NSPE 
Rules of Professional Conduct 
as it pertains to relations with 
clients and employers. NSPE 
looks with disfavor on any pro- 
visions in contracts, or condi 
tions of employment which limit 
the individual’s choice of employ- 
ment. 

The directors adopted a set of 
recommendations proposed by the 
Student Chapter Committee which 
will allow an expansion of student 
chapter affliated with 
the National Society. 

The new program provides for 
three student 
with these requirements: 

Alpha Student Chapter—Shall be 
in a college of engineering having 


programs 


types of chapters 


a curriculum or curricula of at 
least four years duration accredited 
by the Engineers’ Council for Pro- 
fessional Development. 

Beta Student Chapter—Shall be 
in a school or college of engineer- 
ing having a curriculum or curri 
ula of at least four years duration 
leading to an engineering degree. 

Delta Student Chapter- Shall br 





Student Chapters 


< 


J. Neils Thompson, chairman of 
the Student Chapters Committee, 


outlines plans for the expansion of 
his committee’s program. 
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J. A. Doubrava, left, president 
of the Kansas Engineering Society, 
talks with NSPE Vice President 
Noah Hull following the banquet 
meeting of the Board. 


in a school, college or junior col- 
lege having a curriculum or curric- 
ula of at least two vears duration 
designated as being preparatory 
for engineering courses in a school 
or college granting an engineering 
degree. 

Requirements for the afhliation 
for the Alpha chapters are essen- 
tially the same as the present re- 
quirements for all student chap- 
ters. The Delta and Beta chapters, 
with somewhat lesser requirements, 
will be new additions to the na- 
tional program. The net result will 
be an expansion of the program. 

The Board also approved recom- 
mendations that the entire program 
of professional development of stu- 
dents be centered in a single com- 
mittee using a title such as “Stu- 
dent Professional Development.” 

The Board gave its approval to 
plans for the expansion of the So- 
ciety’s scholarship program. The 
Society is currently cooperating 
with the Armco Foundation in 
the awarding of five $3,000 four- 
year scholarships to high school 
seniors. The new program would be 
extended along similar lines. 

Tentative plans call for the ex- 
panded program to be administered 
under an “Engineering Scholarship 
Board.” 

The Board of Ethical Review 
presented decisions in three cases 
which the directors approved for 
printing. The cases cover the sub- 
jects of advertising, preferential 
treatment of building materials, 
free engineering, conflict of inter- 

(Continued on page 56) 
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Thoughts om 
Professiomalisim. «-« 


By PAUL H. ROBBINS, P.E. 
NSPE Executive Director 


Engineers and the 1960 Census 


N April of this year, the U.S. Bureau of the Census will attempt 
to record all individuals in the United States as well as perti- 
nent information concerning many of them. While Census 

enumerators will secure from each individual such items as age, 
sex, race and similar information, detailed information on popu- 
lation characteristics will be secured from every fourth household 
The secured material will be extended to give statistics for the 
entire population and will have many breakdowns from which 
much information concerning the population as well as the en 
vironment in which it lives may be secured. Thus, information 
on 15,000 readers of the AMrFRICAN ENGINEER may be expected to 


be recorded in the Census. 


0: particular interest to the engineering profession, however, is 
question No. 27 to be answered by each member of every fourth 
houschold. This question has several parts but pertains primarily 
to his occupation. Unfortunately, delineation of the kind of work 
done by the individual must still be left to the individual filling 
out the form. The five questions which will have bearing on the 
ultimate tabulation of the number of engincers in the nation are 
the following: 

I—For whom did he work? 

2—What kind of business or industry was this? 

3—Is this primarily: manufacturing, wholesale trade, retail trade, 
other (services, agriculture, government, construction, etc.) ? 

t—What kind of work was he doing? 

I—Type of employment? (Such as employee of private company, 
government employee, or self employed.) 


Tue kev to the tabulation of engineers will be the answers given 
to the fourth of these questions; namely, “What kind of work was 
he doing?” This is exactly the way the question is asked, and ther« 
is a blank line following this question below which is given: (For 
example: 8th grade English teacher, paint sprayer, repairs TV sets, 
grocery checker, civil engineer, farmer, farm hand). It can be 
exected, of course, that there will be great variation in the replies 
which will be received in answer to this question. The Census 
Bureau has been, and will continue, doing an extensive job of 
training those who will be required to transfer this information to 
the IBM svstem which will ultimately be used for tabulation. 
Unfortunately, there will of necessity have to be many decisions 
made as to the general heading under which many of these replies 
will be recorded. It is to be hoped that diligence will be exercised 
that technician-tvype work and machine operators will not be 


recorded as technical engineers. 


As far as members of NSPE are concerned, two items should be 
encouraged to the greatest degree possible: (1) All qualified mem- 
bers of the engineering profession should give clear and complete 
information so that they be recorded as engineers. (2) All members 
who are in a position to contact others responding to the Census 
should encourage them to answer this question accurately and, 


if they are not qualified as engineers, to use other wording which 


will place them in the appropriate Census listings. 











Chipps to Leave This Month 
On Project Ambassador Tour 


Project Ambassador will be launched on March 13 when Rodney D. 


Chipp and his wife, Dr. Beatrice A. Hicks, enplane in 


New York enroute to 


Rio de Janeiro, the first South American city they will visit in a four-weeks 


tour of that continent. 

Working in cooperation with 
the leading professional engineer- 
ing society in each country visited, 
the Ambassadors will hold a series 
of meetings with South American 
engineers, government and_uni- 
versity officials, and businessmen 
to explore the less obvious prob- 
lems in human relations that cause 
friction between South American 
engineers and United States engi- 
neers. This unique project has 
been undertaken by NSPE in an 
attempt to forestall any possibility 
of an “Ugly American” image in 
the exchange of engineering serv- 
ices between the two great conti- 
nents of the Western Hemisphere. 

In addition to assistance from 
the American embassies, it is 
planned that the schedule of activi- 
ties by Rod Chipp and Bea Hicks 
will be coordinated by: in Brazil, 





Officers Installed 


The Nassau County Chapter of 
the New York State SPE recently 
installed new officers. Shown with 
the gavel is A.J. Giardina, incoming 
president. Leland Fitts, center, zone 
director, served as the installing 
officer. Clifford Dvorak, right, is the 
outgoing president. 
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the Federacao Brasilerira de As- 
socoacioes de Engenherios; in Uru- 
guay, the Pan American Union of 
Associations of Engineers; in Ar- 
gentina, the Centro Argentino de 
Chile, the Instituto 
de Ingenieros de Chile, and in 
Peru, the Sociedad de Ingenieros 
del Peru. In each country they 
will also visit as many outstanding 


Ingenieros; 


engineering installations as_ their 
limited time will permit. 

Upon their return, the Chipps 
will prepare a formal report of 
their tour, primarily concerning 
themselves with an analvsis of the 
problems of social, economic, busi- 
ness, and cultural working relation 
ships with which they were par- 
ticularly impressed. This report 
will be NSPE 
annual meeting in Boston in June. 


presented to the 


W. Earl Christian to 
Speak in Pennsylvania 


W. Earl Christian, Northeastern 
Region vice president of NSPE, 
will be the featured speaker at a 
regional meeting for all members 
of Pennsylvania’s Beaver, Bucktail, 
Crawford, Erie, and Midwestern 
Chapters on April 9.  Arrange- 
ments for the meeting are being 
made by Hugh M. Nelson, Penn 
national director, and 
Shorts, Pennsylvania vice 


svlvania 
Glenn 
president of the area comprising 
the five chapters. 

In furtherance of NSPE’s “ 
roots” policies, the purpose of the 


TASS 


meeting is to acquaint individual 
members of chapters in the region 
with national and state activities 
and objectives. 

This Pennsylvania region has 
just concluded a successful “shirt- 
sleeves” type meeting of chapter 
officers and secretaries, as well as 
legislative, public 
membership committees. 


relations and 





CLASSIFIED ADVERTISING 


Minimum 3 lhnes. 

Undisplayed, $1.80 per line. Three or 
more consecutive insertions $1.50 
per line each. 

Displayed: Same rate as General 
Advertising. 

Positions Wanted: Undisplayed, 90¢ 
per line. Three or more consecu- 
tive insertions 75¢ per line each. 
Displayed: General Advertising 
rates, less 50° 

Box Number chargeable as one line. 


Mail Box Number replies to: 
AMERICAN ENGINEER 
2029 K Street, N.W. Washington6, D.C. 














Positions Available 





Mechanical Engineers. Excellent oppor- 
tunity for Project Managers, Project En- 
gineers, and Design Section Chiefs ex- 
perienced in design of heating, venti 
lating, air conditioning, piping, powe 
plants. Extremely wide variety of worl 
(including client contact) with 
lished Midwest consulting firm 
nent Good starting eral 
ment, and vacation prograr ving 
expenses paid. All replies wi be an- 
swered »x 100, AMERIC AN ENGI- 
NEER 


Graduate Mechanical Engineer or equiva 
ent experience with a flare for origin 

thi nking n developing new product 
us m & metal, plastic and rubber tir 
assoc iation with product from incepti 
to pilot production Location—North- 
western Pennsylvania. Box 202, AMERI- 
CAN ENGINEER 


Civil ~ gineer—Capable of superv 
civil engineering department in 
lished cor Iting engineering firn 
perienced in water and sewerage 
cilities, municipal work and surveying 
Must have sales and  organizati 
ability to expand _e- = artn 
Salary commensurate R 
ply Box 203, AMERIC AN. “ENGI NEER 





Position Wanted 





Honorable Mention Westingh 
pleted one r 


AV i] ble June - Septe 
ill travel 62” alth excell 
300, AMERICAN ENG INEER 





Miscellaneous 








CONSTRUCTION SUPERVISION 


Executive Training Course by mail for top posi- 
tions. Publishers Manual of Advanced Construction 
Management. Send posteard for details 
National Schools of Construction 
Est. 1952, AE 
Satsuma, Florida 








OPPORTUNITIES AVAILABLE 


Mechanical, Electrical and Structural 
Consulting Engineering firm with offices 
in Massachusetts, Connecticut, Missour 
New York and San Juan desires to merge 
with firm doing similar work in institu 
tions, commercial and industrial buildings 
to expand New York City Office to handle 
rapidly growing practice in Middle-Atlantic 
States 

Would also consider well qualified En 
gineer with ten years’ consulting engi- 
neering experience as Associate to man 
age New York Office. Individual with 
business, technical and sales ability will 
be considered for future partnership. Box 
301, AMERICAN ENGINEER 
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S. H. Taylor Dies; New 
Jersey National Director 

S. Herbert Taylor, 58, an NSPE 
national director from New Jersey, 
died recently at Pennsauken, N.]. 

He was a pioneer in the design 
and construction of drive-in thea- 
tres. From 1933 to 1948, he de- 
signed several hundred in_ thirty 
states. As former Camden County 
engineer, Mr. Taylor helped de- 
sign part of the New Jersey Turn- 
pike. 

He was a founder and partner of 
Sherman, Taylor and Sleeper, con- 
sulting engineers of Camden. 

Mr. Taylor was president of the 
New Jersey State Board of Pro- 
fessional Engineers and Land Sur- 
veyors, and a past president of the 
New Jersey SPE. 

He is survived by his wife, two 


sons, and two sisters. 


Dean Jett Dies 

Danicl Boone Jett, a member of 
the New Mexico SPE, died in Janu- 
ary. Dean Jett, as he was called, 
was head of the Engineering De- 
partment of the New Mexico State 
Universitv for many vears. He was 

secretarv of the New 
Joard of Registration for 


a former 
Mexico 
Professional Engineers and I.and 
Surveyors. 


B. H. Petty 

Benjamin H. Petty, 71, well- 
known educator of Purdue Uni- 
versity, died recently. He was a 
member of the Indiana Society of 
Professional Engineers. 


Full-scale plans for the twenty- 
sixth annual meeting of the Na- 
tional Society to be held in Boston, 
June 8-11, at the Hotel Statler- 
Hilton are being prepared by Mas- 
sachusetts SPE members. Shown, I. 
to r., are: convention chairman, 
Benjamin Mills, Jr., of Needham, 
Walter J. Kreske, of Newton, presi- 
dent of the State Society, and Don- 
ald C. Howard, of Newton, execu- 
tive secretary of the Massachusetts 


group. 
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By Mrs. Garvin H. Dyer, Chair- 
man of the Ladies Auxiliary Ad- 
visory Committee. 


The Arkansas State Auxiliary 
reports that they have voted to use 
their project money to start a film 
library at the University of Arkan- 
sas for the promotion of the engi- 
neering field. A check was present- 
ed to the dean of the Engineering 
School of the University to start 
this library. 


The San Jacinto Auxiliary of 
Texas was organized a year ago 
with fifty-three members. They 
now have 129. This Auxiliary. is 


mostly social, aimed at helping 
chapter member wives to become 
better acquainted. They assist the 
parent chapter in many ways. Last 


spring they helped at the registra 


tion desk at the Engineering and 
Science Fair and this year plan to 
give a trophy in the auxiliary’s 
name. 


The Auxiliary of the Mercer 
Chapter of New Jersey sponsored 
its fifth annual poster contest at 
Trenton Junior College in connec- 
tion with Engineers’ Week. Prize- 
winning posters were 
along with engineering exhibits, 


displayed, 


in mid-city Trenton store windows 
during Engineers’ Week. 


The St. Louis Auxiliary is en- 
joying a very busy and interesting 
year, with many exceptionally good 
speakers for their luncheon meet- 
ings. One of the big events of the 
year is a scholarship fund card 
party at Famous-Barr Northland. 


The Oregon State Auxiliary al- 
ways has two fund-raising activities 
to support a very substantial schol- 
arship. This year the events were 
a silver tea in October and a ben- 
efit fashion tea at which auvwili- 
aries to the various branches of 
engineering were invited to deco 
rate tea tables. 


The Galveston, Tex., Auxiliary 
reports that their members saw a 
new film on “Industrial Russia” 
at a recent social meeting. 
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Guest of Honor Major General 
A. M. Minton. 


John M. Mr. Ferry and D. C. Society President 


speaker 
M. X. Wilberding. 


Principal 


Ferry. 


Air Force Program Outlined to D.C. Society 


Civil engineering activity in the 
Air Force was outlined to more 
than 200 members of the District 
of Columbia Society of Professional 
Engineers and Air Force guests at 
a recent meeting. 

Mr. John M. Ferry, special as- 
sistant for installations to the Sec- 
retary of the Air Force was prin- 
cipal speaker and outlined for 
Society members the 
“Wanted: Engineers for a Multi 
Billion Dollar Industrv.” 

Guest of honor was Major Gen- 
eral A. M. Minton, the Air Force's 
director of civil engineering. His 


subject, 


immediate staff, as well as many 
members of his directorate were 
present. 

Mr. Ferry outlined the vast 
scope of activity for which An 
Force Civil Engineers are respon- 
sible, including the maintenance 
and operation of more than 3,500 
installations of varying sizes, re- 
quiring an annual expenditure of 
some three-quarters of a_ billion 
dollars. “New construction § cost 
per year has been in the neighbor 
hood of $1 billion,” he also pointed 
out, “and the Air Force has hous- 
ing valued at over $1.5 billion. 

“The very nature of this huge 
operation works against us,” he 
explained. “Because it is big, we 
need many people. Because it is 
world-wide, we must send our peo 
ple over the globe to all sorts of 
stations. Consequently,” he pointed 
people 


out “many professional 
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leave the service because they pre- 
fer a more settled life. Addition- 
ally, we lose many of our engineers 
to private industry because it offers 
more attractive immediate salaries, 
stability, and often rapid advance- 
ment,” he continued. 

Mr. Ferry called upon the Society 


for assistance, saving, “we would 


welcome your suggestions on what 


sort of training we should offe1 


NSPE: 


Dates 


to Remember 


Ohio Society of Professional En- 
gineers—Annual Meeting, March 24- 
26, 1960, Netherland Hilton Hotel 
Cincinnati, Ohio 

NSPE State Presidents’ Confer- 
ence—April 8-9 1960, Memorial 
Union, Purdue University, Lafa- 
yette, Indiana 


Florida Engineering Society—An- 
nual Meeting April 20-23, 1960 
Americana Hotel, Miami, Florida 


Wisconsin Society of Professional 
Engineers—Annual Meeting, April 
21-23, 1960, Northland Hotel, Green 
3ay, Wisconsin 


New Jersey Society of Profes- 
sional Engineers—Annual Meeting 
April 29-30, 1960, Ambassador Hotel, 
Atlantic City, New Jersey. 


National Society of Professional 
Engineers—Annual Meeting, June 
8-11, 1960, Statler Hotel, Boston, 
Massachusetts 











young professional engineers wl 

come into the service, and how w 

can make the service career attrac 
tive enough to hold the young men 
who are now coming in after grad 
uation, stavinge only a few vears 
then going to industry. 

The effort being made by the 
Air Force’s Directorate of Civil E1 
ginecring to raise the professiona 
compctence and stature of its e1 
gineers was cited by Mr. Fen 
“In 1958,” he said, “we had 86 
registered professional engineers 11 
the headquarters. In 1959, 112 had 
registered, or an increase of som 
30 per cent In 1958, there were 
13 applications for membership to 
professional organizations, and 1 
1959 there were 61, an increase ol! 
469 per cent. In 1958, we had only 
89 members of professional] eng 
neering societies, and in 1959 an 
increase of some 70 per cent to 
more than 150 members.” Figures 
for the engineers in the field are 
not available, but the trend is simi 
lar, he said. 

Prior to Mr. Ferry’s talk, Gen 
eral Minton and his deputies wer 
introduced. General Minton gave 
a brief explanation of the magni 
tude of the Air Force civil engi 
neering program. Deputies intro 
duced were: Brigadier General 
R. H. Curtin, deputy for real prop 
ertv: Brigadier General K. K. Kel 
ley, deputy for construction, and 


Colonel E. V. N. Schuyler, deputs 
for facilities support. 
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TEACHING 


(Continued from page 22) 


is needed to help young engineers 
continue graduate study. He points 
to recent programs by the Ford 
Foundation, the Alfred P. Sloan 
Foundation, and the National 
Science Foundation as moves in 
this direction. 


A survey of 235 former teachers 
who have left the campus for in- 
dustry was published in a recent 
issue of the Journal of Engineering 
Education. The survey’s figures on 
salaries of the group clearly pointed 
up the substantial differential be- 
tween education and industry. An- 
nual salaries of the 235 
(57,650 when 


averaged 
55,800 in teaching 
extra income for summer jobs o1 
consulting was added) compared 
with an average of S9,800 for the 


new jobs they accepted in industry. 


And many of the group (195) 
indicated that they hoped to re- 
turn to teaching. They said they 
hoped to do this after gaining con- 
siderable practical experience o1 
“when I can afford to return.” 


One of the most complete studies 
of the engineering faculty prob- 
lem was published by the Commit- 


tee on Development of Engineer- 


ing Faculties of the American So- 
ciety for Education 
in 1958. It analysed and projected 
the problem over a ten-year period 
from 1957 to 1967. It came up 
conclusions for 


Engineering 


with these majo 
the period: 


e Undergraduate — engineering 
enrollment is expected to increase 
by sixty-six per cent to approxi- 


mately 414,000. 


e Enrollment for the master’s 
degree in engineering is expected 
to increase by ninety-three per cent 
to about 14,000. 


e Enrollment for the doctorate 
in engineering is expected to in- 
crease 115 per cent to about 6,500. 

e The number of engineering 
teachers is expected to increase by 
seventy-six per cent to about 
16.000. 

e ff engineering teachers’ sal- 
aries are to be competitive with 


nonteaching engineering oppor- 
tunities, the average engineering 
teacher will earn $812,500 a vear 
from teaching in 1966-1967, an in- 


crease of 105 per cent. 


e io achieve this average salary, 
the total salary bill for engineer- 


ing teachers in 1966-1967 will 


Opportunities for research and an exchange of ideas with fellow mem- 
bers of the academic community are some of the attractions which help 
keep top engineering brains on the campus. 
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Engineering schools may have to 
almost triple their total outlays for 
salaries if young students like this 
one are to find adequate and quali- 
fied faculties in the late 1960's. 


amount to about $200 million, an 


increase of 253 per cent. 


he 


Considering these figures, t 
problem is obviously a larec one 
not only in terms of the present, 
but of the future. It will almost 
certainly take a greater public 
awareness and interest in 

tion, if these institutions 
cope with the increasing den 


ol quantity and quality. 


In a toreward to the ASE] 
port, Dean Harold L. Hazen ol 
MIT wrote these comments 


The problem of techno 


education—while deeply I 
few—has yet to enter the } 
consciousness with the cony 
essential to success. The he 

that problem is this: We must 
make careers in scientific and engi 
neering education genuinely attrac 
tive to our first-rate minds 
enough of them to staff om 
neering colleges with near 

their present faculties by 1967, at 
about three times the present 
salary bill. 


“And we must become convinced 


that good education is worth this 


—End. 





RICKOVER 


(Continued from page 34) 


position of the professional man in 
western civilization. 

The Greeks founded the first true 
profession and the science which 
belongs to it—medicine. They for- 
mulated the professional ethics of 
this profession in the famed Oath 
of Hippocrates which we have not 
been able to improve upon. Young 
doctors embarking on their careers 
still swear this oath. Its funda- 
mental creed of obligation and re- 
sponsibility is basic to all subse- 
quent professional codes. All are 
adaptations on what the Greeks 
originated. 

In this country we have gone far 
towards cutting ourselves off from 
the broad stream of western cul- 
ture. Rome and Athens are not for 
our children. Ancient history is 
supposed to bore them. So they are 
taught the essence of democracy 
by joining “smoke abatement cam- 
paigns;” they are shown the utility 
of simple arithmetic by paying a 
visit to City Hall to watch the 
clerks at work. As for learning the 
languages of the founders of west- 
ern civilization, Heaven forbid! 
Far more useful is it to teach our 
vouth how to drive an automobile 
and take its motor apart. 

I am going to fly in the face of 
the opinions of all sorts of self- 
appointed experts on the needs of 
modern man by urging that in 
your spare time you make the ac- 
quaintance of the ancient Greeks 
and Romans — remarkably stimu- 
lating people and good company, 
I assure you. And as a guide to en- 
gineering ethics, I should like to 
commend to you a liberal adapta- 
tion of the injunction contained in 
the Oath of Hippocrates that the 
professional man do nothing that 
will harm his client. Since engi- 
neering is a profession which af- 
fects the material basis of every- 
one’s life, there is almost always 
an unconsulted third party in- 
volved in any contract between the 
engineer and those who employ 
him—and that is the country, the 
people as a whole. These, too, are 
the engineer’s clients, albeit invol- 
untarily. Engineering ethics ought 
therefore to safeguard their inter- 
ests most carefully. Knowing more 
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than the public about the effects 
his work will have, the engineer 
ought to consider himself an “of- 
ficer of the court” and keep the 
general interest always in mind. 

Since the engineer deals with 
metals and fuels of which the earth 
has but a limited supply, it will 
make a great difference to future 
generations whether or not he is 
fully conscious that every ounce of 
metal or fossil fuel he uses means 
a diminution of nature's capital 
stock we bequeath to our descend- 
ants. 

Engineers build structures which 
alter man’s supply of pure air and 
water, of food and soil. A poorly 
designed factory may poison air 
and water; a dam or highway mav 
needlessly rob our grandchildren 
of good farm land which by then 
may well be in short supply. Al- 
most everything the engineer does 
has an effect on our materials base. 
His work is seldom purely an en- 
gineering task, though he some- 
times acts as if it were. 

For example, not long ago a 
bridge was being built across a 
body of sea water with valuable 
ovster beds. A small change of lo- 
cation would have saved the oys- 
ters. When this was pointed out 
by a marine biologist, the engineer 
in charge of building the bridge 
rejected the advice out of hand 
with the contemptuous remark: 
“What do you know about build- 
ing bridges?’ An irrelevant and 
rude More to the point 
would it have been to ask the en- 
gineer: ““What do you know about 
building bridges in this particular 
locality?” In this instance the live- 
lihood of a number of people not 
in any way involved with the 
bridge or with hiring the enginee1 
was adversely affected. 


reply. 


T 0 Give you another example I am 
familiar with: the design and op- 
eration of nuclear power plants. 
These involve questions of public 
health and safety which go far be- 
yond those encountered in conven- 
tional power plants. For this rea- 
son we use every conceivable talent 
that can help in the design. And 
when the design is completed, it is 
gone over in detail by a committee 
composed of outstanding special- 
ists in many technical areas. These 
men who are full-time professionals 


in their respective fields advise the 
Atomic Energy Commission on the 
safety of proposed reactor plants. 
Since reactor safety is a_ broad 
problem requiring knowledge of 
many subjects the members of this 
committee are selected not alone 
for their knowledge of reactors but 
because of their demonstrated com- 
petence in relevant areas such as 
meteorology, oceanography, nucleat 
physics, mechanical, electrical and 
chemical engineering, sanitary en 
gineering, design of pressure ves 
sels, explosives, industrial insur- 
ance, and so on. 

Consultation with other experts 
ought to become as common in en 
gineering as it is in medicine, A 
Venetian medical code of about 
1500 A.D. made it mandatory for 
a physician to consult a colleague 
before prognosing a serious dis 
ease. Yet medical mistakes affect 
only one person, the patient; engi 
neering mistakes can affect multi 
tudes. 

In recent years a profound trans 
formation has taken place which 
has gone almost unnoticed by most 
Americans but which must strike 
any engineer forcibly. It is that we 
have being one of th 
world’s richest countries in miner 
al and fuel resources and a great 
exporter of raw materials. Indeed, 
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we are now importing many vitally 
needed materials; we are, in fact, 
truly self-sufficient only in molyb 
denum and magnesium of the 
thirty-two indispensable minerals 

While our resources base has 
shrunk, our population has soared 
In 1750 there were but 1.6 million 
Americans. During the next two 
hundred years we multiplied one 
hundred fold. Even with immigra 
tion substantially ended we are 
now growing at an annual rate of 
1.8 per cent which, if you know 
your geometric progressions, would 
bring us to 5.3 billion by the yea 
2150—a thirty-five fold increase in 
the two hundred years after 1950. 

As I see it, the most important 
aspect of the engineer’s code of 
professional ethics ought to be the 
obligation to do nothing that will 
unnecessarily aggravate future re- 
sources deficiencies. To my mind 
his greatest task is to do every- 
thing he can to preserve oppor- 
tunities for a good life to coming 
generations who will not be as rich 
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in land and resources as we are 
today. This means, in particular: 
no needless waste of irreplaceable 
materials; no permanent destruc- 
tion of good soil or of our shrink- 
ing water resources merely for the 
sake of immediate advantages; it 
means utmost ingenuity in substi- 
tuting abundant materials for scarce 
materials, renewable resources for 
irreplaceable resources. For exam- 
ple, in our nuclear propulsion pro- 
gram we are currently working to 
eliminate the use of a scarce gas, 
helium, for testing purposes by 
substituting a more abundant gas. 
When one is alert to the problem, 
many Ways to save our resources 
capital will suggest themselves. 

Greatly improved education for 
all and ingenious use of technol- 
ogy will help to offset diminishing 
land, mineral and fuel resources. 
We have only to look at Europe 
to see what can be done. There a 
high standard of living is being 
maintained on a modest resources 
base. 

Switzerland, for example, has 
only one-fourth as much land per 
capita as we have, yet she manages 
to produce a per capita gross na- 
tional product more than half ours 

and only one-third smaller than 
that of rich and empty Canada. 
Or, to put it another way. Switzer- 
land has the same population den- 
sity as India, and she has only 
rocks, water and scenery, while 
India has rich natural resources. 
Yet the individual Swiss citizen is 
seventeen times as wealthy as the 
individual Indian. Improved tech- 
nology brought about by educa- 
tional investment in people is the 
secret of Switzerland’s productiv- 
ity and high standard of living. 
\nd technology is the engineer's 
metier. His is potentially the most 
important profession because the 
future well-being of all people may 
well depend on the manner in 
which he practices it.—End. 


PROFESSIONAL DIRECTORY 


Alabama-lllinois 





PALMER AND BAKER 
ENGINEERS, INC, 

Consulting Engineers—Architects 
Surveys, Reports, Design, Supervision, 
Consultation, Traffic Problems, Tunnels, 
Bridges, Highways, Airports, Industrial 
Buildings, Waterfront & Harbor Struc- 
tures, Complete Soils, Materials & Chem- 
ical Laboratories 
Mobile, Ala. New Orleans, La. 
Washington, D. C. 


E. M. LURIE & ASSOCIATES 
Consulting Electrical Engineers 
Specializing in Architectural Electronics 


Complex Signal & Industrial Comn 
& Hospital Centralized Radic N 
Systems. Auditorium Acoustic P 
cuit TV Applications. Consultatic 
plete with Plans & Specifications 
280 Broadway, New York, RE 2-0319 
1415 S. “A” St., Las Vegas, Nev., DU 4-2795 
9349 Abbott Ave., Surfside, Fla. JE 8-3503 





FRANKLIN ENGINEERING 
Physicists, Engineers 
Pians, specifications, investigations, reports. 
Consultants in design of research 
facilities and special equipment 
Power distribution, Control, High Voltage, 
Emergency power, Nuclear shielding 
977 Commercial Street Palo Alto, Calif. 
Phone Davenport 1-4114 


SOUTH FLORIDA TEST 
SERVICE, INC. 
Testing—Inspection—Research—Engineers 
Consultants and specialists in corrosion, 
weathering and sunlight testing 
4301 N.W. 7th Street Miami 44, Florida 
Member A. C. I. L. 





INTERNATIONAL ENGINEERING 
COMPANY, INC. 

Design and Consulting Engineers 
Dams — Power Piants — Tranmission Lines 
Railroads — Highways 
Investigations Reports — Plans and 
Specifications — Cost Estimates — 
Supervision of Construction 
74 New Montgomery Street 
San Francisco 5, Calif. 


ROBERT AND COMPANY 
ASSOCIATES 
Consulting and Designing 
Engineers 


Industrial Plants—Municipal, Highway and 

Airport Improvements — Power Plants — 

Water Supply — Sewage and Industrial 

Waste Disposal — Appraisals Reports 
Atlanta, Georgia 





KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEERS — CONTRACTORS 


1924 Broadway, Oakland 12, California 


HOMER L. CHASTAIN & 
ASSOCIATES 
Consulting Engineers 
Civil, Structural, Mechanical, Ind 
Design & Supervision, Construction g 
neering, Turnpikes, Bridges, Water Supply, 
Sewerage, Flood Control & Drainage, Ma- 
terial Controls, Municipal Engineering, 
Topographic Surveys. 


15514 West Main Street Decatur, Illinois 





MINER AND MINER 


Consulting Engineers 
Incorporated 


Greeley, Colo. Littleton, Colo. 


CONSOER, TOWNSEND & ASSOC, 
Consulting Engineers 

Sewage treatment, sewers, storm drain- 
age, flood control — Water supply and 
treatment — Highway and bridges — Air- 
ports — Urban renewal — Electric and 
gas transmission lines — Rate studies, 
surveys and valuations — Industrial and 
institutional buildings. 

360 East Grand Avenue, Chicago 11, Illinois 





JOHN J. MOZZOCHI 
AND ASSOCIATES 


Highways — Airports — Developments 
Survey — Design — Inspection 


265 Hebron Avenue Glastonbury, Conn. 


DE LEUW, CATHER & COMPANY 
¢ Iting Engi s 

Public Transit 

Traffic & Parking 

Expressways 





Subways 

Railroad Facilities 

Industrial Plants 

Grade Separations Municipal Work 

Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6, Il. 

San Francisco Toronto Boston 





WILBERDING COMPANY, 
ENGINEERS 
CONSULTING — DESIGN 
MECHANICAL — STRUCTURAL 
CIVIL — ELECTRICAL 
LAND PLANNING 
SANITARY 
1023 - 20th Street, N.W., Washington 6, D.C. 


SARGENT & LUNDY 
Engineers 


Consultants to the Power Industry 
STUDIES + DESIGN + SUPERVISION 


140 South Dearborn Street, Chicago 3, Il. 








Place Your Classified 
Ad in AE to Reach 
More Than 60,000 


Readers! 


JAMES H. CARR, JR. 

Timber Engineering Consultant 
Specializing in investigations and recom- 
mendations for maintenance and repair of 


existing timber structures 


2138 P St., N.W. Washington 7, D. C. 


SOIL TESTING SERVICES, INC. 


c Iting E g s 





Soil Investigation—Laboratory Testing 
Engineering Reports and Recommendations 


1827 N. Harlem Avenue, Chicago 35, Illinois 


Milwaukee; Portland, Michigan; San Fran- 
cisco; Kenilworth, N. J.; Havana, Cuba 
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BROCKWAY, WEBER & 
BROCKWAY, INC. 
George S. Brockway Roy E. Weber 
George R. Brockway 
. 3 E. Whittington 
kr st L. Greene 
Th as R. v 
Charlie 4A. Anderson 
Structural, Sanitary 
Municipal, Electrical, Land Planning 
West Palm Beach, Fla. Ft. Pierce. Fla. 








STANLEY ENGINEERING COMPANY 
Consulting Engineers 

Hershey Building 208 S. LaSalle St. 

Muscatine, Iowa Chicago 4, Illinois 


1154 Hanna Building 
Cleveland 15, Ohio 
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Ilinois-Missouri 





WIGHT AND COMPANY 


Consulting Engineers 


Bridges, Express Highways, Paving, Water 
Systems, Sewage and Waste Disposal, 
Flood Control and Drainage, Airports and 
Buildings, Site Planning, Reports. 


1038 Curtiss St., Downers Grove, Ill. 
301 E. Main St., Barrington, Ill. 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports Valuations 
Laboratory 


Statler Building Boston 16, Mass. 





PIONEER SERVICE & 
ENGINEERING CO. 
Consulting and Design 

Engineers 
Public Utilities—Industrials 
Purchasing—Construction Management 
231 S. La Salle St. Chicago 4 


W. L. BADGER ASSOCIATES, INC. 
Chemical Engineers 


Consultants and Specialists in Evaporation 

Crystallization, Heat Transfer; Design of 

Plants for Production of Salt, Caustic 

Soda, Organic Chemicals; Sea Water Con- 

version; Dowtherm Installations. 

309 South State Street, Ann Arbor, Mich. 
Telephone: NOrmandy 2-6142 





CHAS. W. COLE & SON 
Engineers—Architects 


South Bend, Indiana 


COMMONWEALTH ASSOCIATES 
INC, 
Consulting and Design 
ngineers 


Power Generation 
Electric—Gas—Water Systems 
Industrial Planning 
209 E. Washington Ave., Jackson, Michigan 





WILSON & COMPANY 
Engineers 

Water e Sewerage e Streets @e Highways 
Bridges @ Electrical @ Airfields e Drainage 
Dams e Treatment Plants e Industrial 
Installations 

Chemical Testing Lab e Aerial Mapping 
Electronic Computer Services, Reproduction 
631 East Crawford Salina, Kansas 


THE HINCHMAN CORPORATION 
Consulting Engineers 
WORLD-WIDE ACTIVITIES 
Survey 2 Design os Supervision 
Specializing In Corrosion Control 
F.C.C. Certification Tests 
Electromagnetic Interference Studies 
Francis Palms Building, Detroit 1, Mich. 





SERVIS, VAN DOREN & HAZARD 
Engineers-Architects 
Investigations « Design 
Supervision of Construction « Appraisals 
Water + Sewage + Streets » Expressways 
Highways + Bridges + Foundations « Airports 
Flood Control « Drainage « Aerial Surveys 
Site Planning *« Urban Subdivisions 

Industrial Facilities + Electrical +» Mechanical 
2910 Topeka Blvd. Topeka, Kansas 


A. C. SAMPIETRO 


Consulting Engineer 
Research—Design—Development 
Automotive Vehicles and Internal 
Combustion engines 
286 Puritan, P. O. Box 386 
Birmingham, Michigan 





BEDELL & NELSON ENGINEERS 
Incorporated 

Consulting Engineers-Architects 

Design—Supervision—Reports 
Airports Highways & Bridges 
Buildings Industrial Plants 
Bulk Terminals Municipal Works 
City Planning Subdivisions 
Docks & Wharves Utilities 
1200 St. Charles Ave. New Orleans, La. 


WALTER H. WHEELER 


Consulting Engineer 


Plans Specifications, Supervision 
BUILDINGS, INDUSTRIAL PLANTS, 
BRIDGES, GRAIN ELEVATORS, 
GARAGES 
802 Metropolitan Bldg., 
Minneapolis 1, Minn. 





EUSTIS ENGINEERING COMPANY 
FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Laboratory Tests 


Soil Borings 
Reports 


Foundation Analyses 
3635 Airline Highway 
Metaire, Louisiana 


ENGINEERS LABORATORIES, INC. 


Soils and Foundation Engineering— 
Explorations, Soils, Concrete and 
Asphalt Testing and Control 


4171 Northview Drive Jackson, Miss. 





WHITMAN, REQUARDT 
& ASSOCIATES 


E — 





Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans Supervision, Appraisals 


1304 St. Paul Street, Baltimore 2, Maryland 


BLACK & VEATCH 
Consulting Engineers 
Water—Sewage—Gas—Electricity 
Industry Reports, Design 
Supervision of Construction 
Investigations, Valuation and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 





FAY, SPOFFORD & THORNDIKE, 
INC, 
Engineers 
Airports, Bridges, Express Highways 
Water Supply, Sewerage, Drainage 
Port and Terminal Works 
Industrial Plants Incinerators 
Investigations, Reports, Designs 
Supervision of Construction 
Boston, Massachusetts 











BURNS & MceDONNELL 


Engineers—Architects—Consultants 


4600 E. 63rd St. Traffic Way 


Kansas City 41, Mo. 








CONSTRUCTION 
(Continued from page 29) 


complete installations are issued 
and, from these, the working draw 
ings for structural, mechanical, and 
electrical work are developed. Fre- 
quent conferences are held with the 
client’s engineer. Conference notes 
listing all decisions arrived at ar« 
circulated promptly through all 
departments and sent to the client. 


Wirn the work well underway, the 
project engineer now plays the role 
of coordinator, in addition to di 
recting the detailed engineering 
performed by his assistants within 
his division. The efforts of all of 
the other engineers, the drafting 
room, and the construction depart 
ment must be integrated. If the 
construction, engineering, and 
drafting schedules could all be ad 
hered to exactly, this coordination 
would be assured. An engineer’s 
life is seldom that easy, however, 
and the best laid plans will som« 


times go astray. 


Delays in receiving information 
from manufacturers may threaten 
to postpone vital parts of the design 
work. When this happens, a large 
reservoir of experience on similan 
installations is invaluable. Stru¢ 
tural steel, for example, can be 
ordered from the mill from design 
drawings that were prepared with 
manutacturers’ drawings of onl 
two pieces of equipment on hand 
the boiler and the turbine. The 
weights and dimensions of — the 
myriad number of auxiliary equip 
ment items are ‘“guesstimated 
from prints from previous jobs. 


This procedure is justified, fo} 
a month lost in placing a mill order 
in recent years would ordinarils 
mean a month’s delay in comme 
cial operation, unless it is made up 
in expensive shift work in the field 


Second only to equipment costs 
which are relatively fixed for a 
given installation, the most ex 
pensive component of power plant 
costs is field labor. Considerable 


engineering effort can be justified 


to make modest savings, in pel 
cent, in field man-hours. 

Precise scheduling of engineer 
ing, purchasing and construction is 


all-important. The construction 
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wants to handle 


equipment only 


superintendent 
heavy items of 
once. As major pieces arrive on the 
job they should move directly to 
their final positions. If this is to be 
accomplished, the structural sup- 
ports must be in place and _ the 
sequence of delivery and erection 
must be worked out carefully in ad- 
vance so as not to block the instal- 
lation of later items. 

Expensive temporary work can 
be avoided by proper scheduling. 
Temporary lighting is unnecessary 
if the permament lighting can be 
installed as soon as the building is 
closed in. Pipe hangers should be 
in place before pipe erection be- 
gins. 

A smoothly run job does not just 
happen; it takes careful thought, 
continuous attention and complete 
cooperation on the part of every 
one assigned to the project.—End. 
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(Continued from page 32) 


operated by these institutions with 
financial support from NSF. Dut 
ing 1959, NSF provided more than 


$35 million for these institutes. 
Another area of importance fo1 
the engineer is the NSF's Scientific 
Manpower Information Program 
Under this program, the NSF in 
cooperation with various scientific 
and engineering societies, main 
tains the National Register of Si 
Technical Personne 


which makes possible the quick 


entific and 


location of specialized cneimeers 
and scientists in the nation. This 
division of NSF also conducts the 
Scientific 
distributes information on suppl 


Manpower Studies and 


needs and training of engineering 
and scientific personnel. 

NSF also is carrving on a rapidly 
expanding program for the co 
ordination of engineering and sci 
entific information on a national 
basis. Most of this work is being 
carried out bv the Office of Science 
Information Service established by 
NSF under the National Defenss 
Education Act of 1958. In 1959, 
NSF made 146 grants totaling 
about $3.8 million for the furthe: 
ance of the exchange of cnginee) 
ing and scientific information. Part 
of these funds are directed to pro 
grams for the translation of fon 
eign scientific and technical jou 
nals. In 1959, NSF participated in 
the translation of more than 70,000 
pages of foreign information. 

These ar¢ 
NSF activity which touches on the 


just a few areas ol 
J 


engineering profession. There ar 
many other areas, particularly in 
basic research, in which the NSI 
is making either direct or indirect 
contributions to the promotion of 
the engineering sciences. True 
some of the NSF programs are still 
in their infancy and are vet to 
make a big impact on the eng! 
neering and scientific community 
3ut the very existence of such an 
organization as the National Sci 
ence Foundation is evidence of the 
Federal Government's 
recognition of the contributions ol! 


PTOW ING 


engineering and science. The NSI 
almost certainly will play an in 
creasing role in the coordination 
and promotion of — these vital 
activities.—End. 
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LETTERS 


(Continued from page 4) 


\ll too frequently, engineers make 
statements which more 
honestly put into these words without 
changing the “The engi- 
neers who have spent the past several 


would be 
meaning: 


months (years) examining and analyz- 


ing conditions and designing this 


project have no faith in their 
judgment. All persons who bid there- 


own 


on have three weeks in which to make 
their own independent determination 
of all conditions which will affect the 
work and must rely exclusively there- 
on, regardless of anything in the plans 
or specifications.” 

It is the writer’s opinion that, be- 
cause of the difficulty which frequent- 
ly attends the obtaining of funds for 
adequate engineering study and analy- 
sis of conditions prior to design, engi- 
neers have found it simpler to throw 
much of the work which they should 
have done 
tract. If we are to be professional we 


into the construction con- 


must act in a 
Would we like our doctors to say on 
the prescription blank: “The drug- 
gist must examine the patient, deter- 


professional manner. 


March 1960 


mine his symptoms, and prepare the 
medicine according to his findings.” 
Bayarp F. Snow, P.E. 


Miami, Fla. 


Engineers in Government... 


Dear Editor: 

In reference to various comments in 
your September issue, especially re- 
garding the fact that government serv- 
ice does not seem to attract as many 
top engineering graduates as does pri- 
vate industry, may I suggest that your 
itself 
planation. Several items, and I am 
thinking now of the TVA item on 
page 13 the “Attack on Consult- 
ing Engineers” on page 27 reflect 
what is essentially a puzzling attitude, 


issue contains part of the ex- 


and 


unfortunately engi- 
neers in private practice, of assuming 
that there is something automatically 
undesirable about the government 
doing engineering work. Whether this 
that such will lead to 
know, but I do 
reason, it is 


common among 


is due to a fear 
socialism, I do not 
know that if this is the 
without foundation. 
How can you expect to serve pro- 
fessional engineers in the government 


service, and help to attract better en- 
gineers into the government service, 
when are saying (between the 
lines) that you regard government en- 
gineering as wrong? You or the NSPE, 


you 


obviously believe that private practice 
of engineering is more efficient, less 
encouraged 


and more to be 


than that by the government. Whether 


costly, 


this is true or not, how do you expect 
such an attitude to encourage the best 
men into government service? (By the 
way, I am not in the government 
service myself.) 
RINEHART S. 
Pitman, N. J. 


Ports, P.E. 


> Editor’s Note: The opening para- 
graph of NSPE Professional Policy 
No. 7-a as adopted by the Board of 
Directors “NSPE that 
the Federal Government is entitled to, 
and should have, the highest quality 
of engineering services. . . .” The re- 
mainder of the Policy (and others) set 
forth in detail how 
Society feels the Government engineer 
is and, therefore, whv he should be so 
treated. The American Engineer en- 
deavors to edit all material against the 
backdrop of all adopted policies. 


reads: believes 


important the 
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MEETING 


(Continued from page 45 


Massachusetts Leads Region 





est, and the question of conduct in 
connection with the termination of 
one engineer's services and reten 


MEMBERSHI tion of a different engineer for th 


same work The report Ol the 
LEADER cases will be presented in late 
issues of the AMERICAN ENGINEER 

Other action included approva 


,ACHUSET of French Lick, Indiana, as the sit 
of the 1962 annual meeting. Jack 
son, Mississippi, was chosen fo 
the 1962 winter meeting 
Phoenix, Arizona, for the 
meeting. 

The Wichita Chapter of 
Kansas Engineering Society 
host for the meeting with Guy M 
Shelley, president-elect of the KES, 
serving as general chairman. Othe. 
members of the meeting committe¢ 
included D. D. Hook, general co 
chairman; C. S. Clark, general co 
chairman; B. J. Alberts, publicity; 
C. L. Trapp, printing chairman; 
Louis Montre, finance chairman; 
H. Rex Brunson, entertainment; 


Massachusetts Director David Bashaw, right, gets congratulations for : 
Don C. Moehring, registration, an 


his State’s leadership in membership in its region. At the left is President . : z 
Harold Mosher and Tom Mann, chairman of the Membership Committee. W. A. Wolfe, hotel chairman. Mrs 
Also receiving membership banners at NSPE’s winter meeting were R. S. Delamater served as general 
Oregon, Idaho, Mississippi, Maryland, and Washington. — chairman of the ladies program. 
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We do the rest. And within days, the data and literature you 


want is on its way to yo 


u. 


Take advantage of this FREE service. Use this handy envelope 


NOW! 
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Giles Drilling Corporation 

Gustave M. Goldsmith 

Emil Gruenberg & Assoc. 

Hall Laboratories 

Hardesty & Hanovet 

Philip J. Healey, Inc. 

The Hinchman Corporation 

Howard, Needles, Tammen & Bergen- 
doff 

Industrial Inc. 

International Engineering Co., Inc. 

Jones, Henry & Williams 

Kaiser Engineers 
A. C. Kirkwood & 

Elmer A. Kish 

Kuljian Corporation 

D. C. Latella & Associates 

Lawrie & Green & Associates 

Walter E. 

Lockwood, 

Eli M. Lurie 

Madigan-Hvland 

Metcalf & Eddy 

Miner Miner 

Modjeski and Masters 

Moran Muser & Rutledge 

John J Assoc. 

National Porges Co. 

Niagara Blower Co 

The C. W. Nofsinger Co. 

James P. O'Donnell 

Oklahoma 


Ovens, 


Associates 


Lobo 


Andrews & Newnam 


and 


Proctor 


Mozzochi & 


Testing Laboratories 
Baker 
Brinckerhoff, 


Palmer & Engineers, Inc. 


Parsons, Quade & 
Douglas 
V. 


Pennsylvania 


Patterson & Associates 
Drilling Co. 

Photronix, Ine 

James G 

Pittsburgh 
Portland 
Praeger 
Robert 
Ross-Martin Co 
Russell 
i! 
Sargent 


Pierre & Assoc. 
Testing Laboratory 


Assoc back coy 


Cement 
Kavanagh 
and Company Associates 
and Axon 
Sampietro 
Lundy 
Seelye Stevenson 
Servis, Van 
Singstad & 
Soil Testing Services, Inc. 
South Florida Test 


Sprague & Henwood 


Value & Knecht 
Doren & Hazard 


Baillie 


Service 
Inc. 
Engineering Company 


Stanley 

Steinman, Boynton, Gronquist & 
London 

Sverdrup & Parcel, Inc. 

Syska & Inc. 

Vippetts- Abbett-McCarthy-Stratton 


Hennessy, 
Toledo Testing Laboratroy 
Heating Co 
Emerson Venable 
Vogt, Ivers, Seaman & 
Warren 
Water Service 
Walter H. Wheeler 

Harold H. White 

Whitman, Requardt and Associates 
Wight & Co 

Wilberding Co 

Wilson & Company 


Vapor 


Associates 


George 


Laboratories, Inc. 
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ELBOLIFT Item 30 


\utomatic’s new version 
“Elbolift,” gas-operated clec- 
tric-driven, provides a mast 
less industrial truck which ob 
tains maximum fuel efficiency 
and economy plus being capa 
ble of moving heavy steel coils 
in and out of boxcars, vet 
able to stack 120 inches high. 
Iwo field) proven units have 
been combined to give the 
maneuverability of the Elbo- 
lift and constant power, which 
supplies the exact amount of 
electric, power to the drive 
motor through a variable 
voltage generator that is cou 
pled to a gas engine 


TESTING APPARATUS Item 34 


Soiltest, Inc 
designed a new centrifuge 


Chicago, has 


kerosine equivalent) apparatus 
(CKE) for measuring surface 
capacity including = absorp 
tion of both coarse and fine 
aggregates used in bituminous 
mixtures. The new apparatus 
is also used to determine an 


index (K factor) which indi- 


cates the relative particle 
roughness or degree of  po- | STi} 
rosity. A protecting dome and 
cover of fiberglass surrounds 
the operating parts of the 


centrifuge I he dome 1S 
mounted on oan aluminum 
circular base which also en 


closes the motor 








MICROFILM PLAN Item 31 


\ new microfilm package plan that combines a camera, 
film, Universal Processor, Uni-Kards, and reader has been 
announced by Remington Rand Division of Sperry Rand 
Corporation. Known as the Film-a-Record Micro-Station 
Package Plan, it actually constitutes a complete industrial 
and engineering microfilm department. It assures savings 
in space, time, and money while offering better protection 
for engineering drawings, it is Claimed. The camera—the 


F36.1PL—is a power-driven, 9-position, planetary unit. 


Item 35 


SKETCHING TISSUE 


\ lightly-tinted vellow sketching tissue that perm 


cost reproduction is one of the newest product d 


ments of Keuffel & Esser Co. Designed primarily 


talking” paper—to make idea sketches and quick 


eVe 


—for architects, commercial artists and advertising 
the new #185 Sketching Tissue is an inexpensive 
that takes pencil charcoal or crayon equally well 


produce sharp copies in standard diazo, blueprint 


ofhce copy machines. 








ELECTRICAL GAGES 


For fast, effortless inspec 


Item 32 


tion to present-day tolerances 
and for the emplovment of 
automatic devices guided by 
the gaging results, clectricity 


is successfully used 


ny) trans 
forming ordinary mechanical 
comparator gages into gaging 
units that indicate the pass 


by flashing 


ing of tolerances 
lights klectric limit) contacts 
built into the gaging unit will 
act with a finer discrimination 
than ordinary dial indicators 
and off-size conditions can be 
detected within twenty mil 
lionths of an inch accurately 


and instantly, it is claimed 


INDUCTOR KIT Item 36 
\ hit of high stability glass 

inductors has been developed 

by the Corning Glass Works 

primarily for use in prototype 

work An infinite variety of 

inductances between 05 and 

2 microhenries is made pos 

sible by the kit's tuning cores 

\ secondary purpose of the kit 

is to help designers gain 

empirical knowledge of — the 

properties of Corning’s line of 

standard glass inductors. The 

kit includes 10 inductors, four 

tuning cores and a 50-page 


technical brochure 








SAFETY DEVICE Item 33 


\ warning buzzer to notify motorists when their cars 
are too close to the pavement edge has been recently 
demonstrated. Developed by Electronics-Instrumentation 
Department, General Motors Research Laboratories, the 
Electro Lane is analogous to the “beam” by which aircraft 
pilots maintain Course from one airport to another. The 
Electro Lane is a simple low frequency (2 kilocycle) elec 
tro-magnetic device that is said to be installed easily in or 


beside any paved road at relatively low cost 





EXPANSION JOINTS Item 37 


\ new weather-resistant expansion joint which virtually 
eliminates cracking in the seams of terrazzo tile and 
crete Hooring has been developed by The Firestone Tin 
% Rubber Company The new “Flex-Tite” expansion 
joints, utilizing a resilient rubber compound and 
are designed to expand or contract with all seasor 
temperature changes, thus eliminating cracking and 
bling at the seams, according to the manufacture? 
lite expansion joints, manufactured in’ long. strips 


composed of a svnthetic rubber compound bonded be 


strips of durable zinc. 





This feature describes new products of general interest to professional engineers. For further 
information, circle the item number in the Readers’ Service Dept. and mail to AMERICAN ENGINEER. 


These listings are informational and are not an endorsement of the products, nor of the manufacturer’s claims. 
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Modern concrete for Kentucky's Interstate 65 south of Elizabethtown 


is the pavement that is not flexible 





... gives maximum strength with minimum thickness! 


9 Cars 
-* 4, 
l eee Ae 


Concrete’s beam effect distributes 
wheel weight over large area of 
subgrade, reduces spot pressures. 
Strength of material— not mass— 
carries the load, permitting mini- 
mum-thickness pavement. 


4-% 


Flexible pavement, by its very flex- 
ing effect, transmits load forces in 
almost direct line to subgrade. Ex- 
cessive concentration of load force 
can be overcome only by building 
up pavement thickness. 


rt ae We ens : 
a 


Interstate System highways like 
Kentucky’s Route 65 pictured 
here call for a pavement that is 
solid and unyielding. 


Kentucky’s highway department 
chose concrete for this important 
stretch of Interstate System high- 
way. Necessity for multiple strata 
construction of 2 to 3 times greater 
total depth was avoided. 

Strength with minimum bulk is 
possible, of course, because concrete 
isn’t flexible. It supports and spreads 
the load like a beam. Pressures on 
the subgrade stay permanently with- 
in safe limits. 

And concrete’s design efficiency 
assures low maintenance costs in 


years ahead. In fact, maintenance 
costs will be as much as 60% lower 
than for asphalt. Only concrete en- 
ables engineers to design highways 
to last 50 years and more. 

You can see why engineers and 
taxpayers agree that concrete is the 
preferred pavement for heavy-duty 
highways—especially on the new 
Interstate System. 
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PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 


(Circle 9 in Readers’ Service Dept.) 
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